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CAPTURE VI A | NTERFACE SURFACE FI ELD OF | NVENTI ON The present invent,
relates to a nethod and system for enabling user interaction with czloﬁﬂ[i}‘: éUrUH
software running in a conputer system The invention has been devel oped
primarily to provide the basis for a surface-based interface which allows a
user to i nQ#¥R13¢i t h networked i nformation and to obtai PGTHAWPAYT] ve
printed matter on denmand via hi gh-speed networked color printers. Al though
the invention will largely be described herein with reference to this use,
it wll be appreciated that the invention is not l[imted to use in this
field. '/ O CO PENDI NG APPLI CATI ONS Varkous net hods, systens and apparatus
relating to the present invention are disclosed in the follow ng co pending
applications filed byHANBWRIPTENTEXT CAPTUBE ik INTHRRAGE SYREAGE i nventi on
simul taneously with the present application: PCT/ AU00/ 00518,

PCTI AUO0O/ 00519) PCT/ AUO0/ 00520, PCT/ AUO0Q/ 00521, PCT/ AU0O0/ 00522) 15

PCT/ AU00/ 00523, PCT/ AU0O0/ 00524, PCTFIELRBT BYEHON pCT/ AU00/ 00526,

PCT/ AU00/ 00527. PO fts90inBOBR BlatesPCTHehpdO0d §EBOIS jenapiBE ps GH1Q0 Bith(Fomputer software

PCT/ AUOO/ §05 2idning R@Idmpldook&) 532, PCT/ AUO0/ 00533, PCT/ AUO0/ 00534,
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PCT/ AUOO/ 005 B8 invemicis mt Wytirdys50%is 24T/ AUOO/ 00560) PCT/ AUOO/ 00561,

PCT/ AUD0A00562, PCT/ AUO0/ 00563, PCOFERDBE BEFLEATIORET/ AUOO/ 00565,

PCT/ AUDO/ 00566,  PGhofia) 356 ancRipplrdd\ M0 BE senPvEAiOL LN DEED e following co-

PCT/ AUOO/ 00570 PCTL AUOGY.  PCT/ ALRO/ PCT/ i the oresent
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PCT/ AU00/ 005 7881/ AUDO/ 00581) Zr J_PCT1AU00/ 00580. PCT/ AU00100582)
PCT/ AU00/ 00587, PSCHUASSHF-BEEA S 0BTCRAHY LY B o AU 2 A POt Y05 E%:
PCT/ AUD0/180593)  PRIAUAVSISEA (FOTHAUPP/OGSTTRCRANLRO00RS, BAAURYEP 26 PEXAA S B052T.
PCT/ AUOO/ 00594, RETAULADERE PO T ST/ OEBETHINI0G/0E BB/ AURETS A BOTAGOBER,
PCT/ AU00/ 00598,  R&TAubsAashs BetrAtuon@spcraliodbdds) iiiuboioosss, Popaubosmizpsur es of

Lhese co-pendi napapRbdid!refitudbyl REALRRA, B BHRLA pRYAGHARE; T of er ence.
$0O BACKGROUND Pr esent user ' j [ i nmput er system
typically do so A 0/%(596%3?@»%%:2@”@0&8%& F‘#‘%‘{D{?@%‘é’ P@g&@?f@%m e useful,
they are 240e| at i vBFFAUSHPORSS, PCHADOOOLSE6 PGTIAL0008ST, PETAAURM03B.ECHAVGYLSHg a pen to
record i nformti eCI/AL0PaqORCT/ AN O RIT/AUDKDOIIR AGT/ALI00/Q98M.iPETIAY00Mffer used i n
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gorftabi lity Conp%ﬁﬂm&&s%%)éﬁ&fooskﬁy %&%?573'9 AR RSRPCTRGITBEECT | n]E erLace
advant ag® of - coRpURBPSRIEY ARG, #@%;0203%'?19 ChBRlodhep AR 0 00,
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. 1 <~ sensing at |east some of the coded data and substanti al IBCT/AU00/00575

- simul taneousl'y generating the novenent data; and identif \Redéived 23 MA$ 2001
conput er systemand fromthe indicating data) the text field) angdo erating
the conputer software at |east partially in reliance on the nove TR
and on instructions associated with the text field. Preferably, the

i nventi onP¥oar t her i ncludes the steps of, in the conputer system performng
text recognition on 15 the handwitten user input, thereby to generate
computer text. Preferably) the text field is associated with a visible text
zone defined on the interface Sﬁﬁﬁm-oﬁlﬂv&Tﬁiﬁf erred enbodi nent, the

i nvention furtt}%:rord;nngl es the step of, 1n the conputer system recognising
whet her the novement dat a*Pegt Pief eaded amaged 1 saaple & iserdp) fnfera it eomprten epftwaran
ont o t he™8HIEfIH & epmjpyfertsysiem yhilizing a fgox prinjed enfoor ey the form incliidvg igfar@sibn icladnl todie

edi ting commsBwies te Qg Bivigébded UiMRANTY b Rkt AR RliF4d e RRIAbHAre i method
accorglanmRudie ihlbsdphlstt r ucti ons 20 associated with the editing command.
Preferably, the egi ting command is selected fromthe foll owi ng group?”
strikeout: urd@°VPPEHE™ PRy pasting; and rel ocation. - According-to

a- second f or m Bfcivingdn threpmpiter sysigm, inllieiing ditSanid mownGlEdita Fros ¥ Scheingldévizs, iR haiddihgNg A
user 1o ﬂantiwg&am of Wi tekt ﬁa&mauﬁ@hnm&tn}ﬁa&@ ofﬁmggfé&,@in AR Whaftto T The
utili zi ngnshg fiicd winh e . e forminc Lng 1 nfornmation
rel ajg ng ;ls?ggtF!:e:t <o bl&%‘gr so%’}fr\‘f\%rv "Z‘?",ﬁ‘% ﬁ‘ggg'sdﬂf"f' A l{fa{'\'/dlicﬁ'ﬁg %83%‘%’ HeF P at i ve
of a texttreld re Fged ant wbstapsiaty simultancously geamratipgthemovamymt dawasd e i ncl udi ng:
a conput er sy sk indlie competer eystoreand frowcihedraiicatingagl aliczexetald, anbvenent data from a
sensi ng devi cegperatag thic Rothpadr soff@reChifeddr failly GRlelid@ oR ftheamobdatde dltd Bl ithloh9 t O
t he conpatogsedaif &\ak faanNd the novenent data indicative of novenment of the
sensi ng device r‘rﬂ,eﬁllbiatlLv,e to the form the sensing device, when placed

oper@ i vel y rej &t Ve Brepipifheninclufer i sigps ofy ythsrcomrergystemererfomeinecent fqegpitigmena. 30
base'® at ' iaadutittep useninpgt) thepebyyp sesmatrsbmugteract. | east some of t he coded data and
substantial |y Sictematly, ae:0Bad iyas@R2 hidl dvisBle 0 SondRUREBNhe ildh surhcdent i fi es, from

t he indi cati Ng0af@emred diBodin@! thd ihlii nd pRepates the conputer software at

| east paytj.all ﬁfﬁésg{i on .rugf&i ué{]b:‘g*u%'nﬁ"t@'ﬁemﬁg@{ehﬁgrﬁ“d% QCBRT PR FEE BN
associ ated Wt N The FaRINF ofjan extsdifng omapndidrayn onjothesysiace bshagmes Masy msfablyt he

i nvent i off oY thap pyrditiegr command ismchesised olRfeprgputeresistantis preradin ARchreMite Witk @@GRioksi ON 0N
t he 2Panchaotideaith hselting epnkn). PRRIBDYe ditrzGRRRHAE R1EATMIUR bR sroup: Rritb@f €r red

forns Ofﬁnaéﬂﬂiném&%sﬁ&?m&ﬁca:ﬁ]ﬂe i nvention, the conputer systemis
configured to re&g ni se vvhgt er the novenent data is indicative of an

edi ting commnd dr R > SR P th ifFeptop diets s proided s ysiem o piaRling:s ustr oy ipbraoywithi n ¢ he
event t HAPPUSHSORYAATINNgE 0@ rermptet syskm piigmgrivms edhted biiea HOAP te GEm BAding@Foanalic

oper at edelpting BORORURITEE Sftwird, he isitfade Mol icQRS dafh idticRS 0Cd @k @il Wialif} b B St NO
comaind. sof¥aRfRlspkhYncudidpe €di ti nE cormanddi sI selected fromthe foll ow ngOI
group in relatjon to text. strikeout; underlining; cutting; pasting; an

rel ocation. AI\}ET%BEBr%ﬁEE"ImP'PEA/ AU PCT/ AU0O0/ 00575 Recei ved 23 May 2001 2
~ Nov Z003 NPX011 - 3F4iivesndirating date and mivomiintdata ffrom @ fensing device dhe indicainy dam Dflicatitee

i nvent i o a textifield relssitg th ihe bahpitd s@YEOGH &k R6kemdnt ditaFnditinSd QnBvehok b ReQbEInPRiened on

t he i nt atlitace @fe Gonsinglde ol v ke §o dhe o era'h eCanq:ggl at a
t akglg t NGeed gr,i%&f‘j;;“g% ;gﬂéﬁ:ﬁgﬁf g@‘mggﬁé? tf)?t%:ar o %ehgg}gs e ﬁggia?

configured to be re Sens gt an pyebstpryiptiy,sigpfiltancqusty feepaing teensi ng
styl us. gy ¥ are preferably printed using an ink that absorbs near
infrared |ight but iidntfieh&drahtindihtingdats, e testifilll,@ndt 0 a hunman vi ewer under

normal |ighting condipdrit®the cyml@r s@ﬁvwigtrleagrpm§ bgedsogpaih@cgo etpcdmoQZHthhtElf% ylus
cl 0se t QnlnffonSdloli@aSim QN &, More of the tags are |maged', Interpre & and
decg@ed to pravi de an I'ndl Cation of the text field. The movenent data can

be Jenerat ed ifrF Y itthe sscopd formef thedvengipm the compyterspseemfissprfigurtdiveperion @it radeghition
i ncl udewrhahapdwritiinjugringun dérdatoigteraiodom@nixt.i ons of points within the region,

and the nmoveneRtprettaddornS ofARSLBndBrmCH HE th fe O ofideaSs REd:R
devi ce q3ethe md tﬁovm){t%%: nrs?nf;la bV "t i n:g he sﬂ%ﬁ%‘e‘égﬁ Lfcgr?’kr%tg? gsvw‘fﬁ ret'lttﬁémr%{')'vemant

data can be gﬁner ated I n ways NS é‘i"‘g‘f"éd"f"bml"H'E‘%ﬁé’ﬂ“‘ﬂ'&f’a,ﬂ’é%ﬁ%'“by use
of cel Erdietd M «diing Fmnandrbrecosmised. the camer ceftwere istppergidyin accqadance with @stivetiobss  or
whe@ls a¥eHet withalt edifingiqoninaad. Sefaslilyage digigicatnanBReEid RRSERMMPMolh BRANNGS

Pr ef er r agit: suikebuo trdd@tinird 6nbkkt paRing; Sd Rfocalidde | Nvention will now be described, by
way of non-limting exanple 15 only, with reference to the acconpanying
drawi ngs, in which: Figure |apengsgehegptic of a the relationship between a
sanple printed netpage and its gsﬂqmﬁ page description; Figure 2 is a
schematic view of a interaction between a netpage pen, a netpage printer, a
net page page server, and a netpage application server; Figure 3 illustrates
a collection of netpage servers and printers interconnected via a network;
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23 fgure 7 is a flowchart of a tag imge processing and decodi ngpreirgQuhébHs7s
“#P5 Figure 8 is a perspective view of a netpage pen and its RécREH 259, 2001
Pt ag-sensing field-of view cone; Figure 9 is a perspective expl oded vi X oq‘
[ the netpage pen shown in Figure 8, Figure 10 is a schenmatic bl ocy]wwgmm
of a pen controller for the netpage pen shown in Figures 8 and 9; Fi gure 11
is a perspet®uve view of a wall-nounted netpage printer, Figure 12 is a
section through the I ength of the net pag‘e printer of Figure I 1; Figure |2a
is an enlarged portion of Figure 12 showing a section of the dupl exed print
engi nes and gl ue WiaekeddsSRARAS ¥ hd M tEm oPind St det ai | ed view of the ink
cartridge, dohtefindoh tEfAks Is&ﬁupat hss%cg‘gr{‘gmﬁﬁeﬁ?ugﬁ'b?'ﬁtég ﬁ8§j"f5ﬁ’é‘“ﬁ’é‘f“bag'éble text
printer of Fi gures 11 an . Figure 14 is a schematic bl ock diagram of a
printer controllel af”b'?’“'f"r’f@"ﬁ@f‘ﬁ’a@éwpndédrﬂb!etakcsdhomdfﬁgslih@ddm&diecéofﬁm JIC%F
Figure 15 i%"gconfighedtnbd rod bl soahingdiag na@ieshh ok BiEX 6linR LA mENQI ne ﬁon'tr.o Ters
and MenPet Tkhgmi ik the asdsbsaes LAt bWi{Rb' he ly3i§visﬁaﬁﬁitn er cont Fol PEFREneRd i n
Figure 14; chidgibhsewl ai:&rﬁin%%heqa IB‘? fb ocC (ﬂ agram of "P'TTR VISYT Arder spmyil ighting
~controll e{/\Bﬁho i i 9 Fi gur et Isf‘[ls pfdhe stylnsigloss o iy s e orlmor' of thplags ule imaged, 2 1
NOU 2003 6?5%?2% Pvido grimissipaof thdtefifigdir e 17 is a perspective view of a
si ngl e Menj et TM pih¢ mevemee doth eandi gendidied U@ of ahumieP8r wEANRIE¢.t D€ Net page
printer of iffnguisreisdiciie bQosilions of points FHh e Sepths a,i,d[Smce}m W?rgs m;‘]c';'ﬁm\?lé n’\elfog%/dg‘? includesyg| |
part Oloanﬂﬁunﬁaédgﬁm%m&kﬂ}ﬂh}}{citn%i” erenent s; %f”ﬂ\.'] is8gsed on cofedsdata jscpwed ot
perspective views illustrating t © S AT Vel sl movemknt detperaniVe ggneitedi M vagsingtt | NQ
el ement shown In Garsih 33y usrpfgeselesonp@rs wihirethenisR GleioV sy pyisieloffoad o VAR
segnent of *EPeiedpathihd sehsinkmipeet TM pri nt head; Figure 21 is a schematic view of
a user cl aSBIEHIDEGCRIRTIOROEDRAWINGs!I S @ schematic view of a printer class

di agram Figure Bgfc,i,éu%oﬁlgh%brgﬁui c yiew of a pen class diagram Figure 24 is

a schept i °

view.of an appl T cabromt Bf eationwillyow by depribedbp wB! ha-liniisCRSERL | C
vi ew of a %‘(l)yéﬁ'néﬁ?m‘éﬁ?)‘h‘ﬁ%@%&;@“imiwﬁcml ass diagram Figure 26 is ?m
schemati c E‘F"é‘i/\’/‘b‘f‘c"amﬁe@mkeﬂwompbcwes&mﬂ{nﬁmeﬁlag@h@ﬁ&nﬂ{egagcr m Figure 27 is
a schemat | Gewd Zis/a edhenibtid St DieraibrOITR SRS &l 1.2at1 on. cl ass di'agt am Figure
28 i's a SChemRkifatbhBW.0f @ static el ement speci'alFzaffoh Prassee evergmdm 15
Figure 29 %{%‘” ilug:hematl c view of a hyperlink elenent class diagram Figure
30 i s g schemati o vl EHiedipr chnemsepervin mkpripler mertnmepbeiaakiveiat i on cl ass di agram
Fi gur €31 Filire isaethermtit view ofsihghiief sratuR kb aksigh iRU,FﬁncC,Ja%%.?smd}, agram Figure
32 is a SCEMﬁsia@laxWi&Muﬂzfng?su;cmcma%lﬁfﬁéagdi agram Figure 33 TS & schematic
view of a mulishsdlplaf & sg-(jwa-s;sél(ajui-agr'a' “Frgure 34 is a schematic view of a
field elengpt ‘ﬁpeci al i zatton  Cras¥vmAgt ofitie 485 sty in FRSre § md afickiohesmt 4 deipagi €W
of a checkboxt FI&lhedraeeneagsgman Figure 36 is a schematic view of a text
fiel d2§| asFég“ﬁi"éfgl“%l‘YﬁmeagumeiiMsag&dadamEragoi,-@m;vi ew of a signature field
cl ass<8i adieumB isEpappdceve 8w éf Sneiagh b WG . N 1N rocessing al gorithm
25 Figure F&&a9issp@s§4§@,@@,@pio‘ggivi%zpi\°cn@ta% %?&gﬁgsfgsf"égé{%‘?ﬂe'f‘ﬁ@“ﬁ‘l owchart of .
Fi gure 38:g,fk o eschmgaﬁi% 2 ‘schenat ' EestARthrgrin Bewsdge server command el ement
class diagrany, Figure: At~ fisgrn otapensopireliecfontic onpageiperahaws SiFigies® 295 Cr | pt i ON
class di ag:f‘%'(g}"ﬁWV%WiOStwal-mham&ﬁa'gcpﬁmrgw of a favorites list class
di agran [Figeeids vhtionshraugihd Mgt inCnetphel WinRl or fidl gL OT Y | i st class diagram 30
Fi gur 8043 Figtre Ba &l REBddIpG L urQIzs{:% subscr | pf‘i on' delivery protocol; Figure
44 is a SGRSIBLI GV e‘Fe]\/,v of "a ﬁyp_er ‘f”lﬂ‘ﬁaﬁ‘%‘d‘tfég'f duplpxsdsprini¢hgingtandhgluc WheglusenbS | S a
schematic . vi ew of =& hypk P‘f‘Wéﬂﬁ"\Fa‘ﬁ%'uppﬂt-@@@ﬁrjtanih@Uﬂ'ﬂQnéhﬁgei ndofFipliemat i C
( 1 : Yl . . pRmE of FhgoH
vi ew of aﬁ*”(?ﬂ?-‘rsubm ssion protocol; and Figure 47 is a schematic view of a
conmmi ssi offtgfsalfismnthenpliHl O Gdgram ot 2 T | PTI OF PREFERRED AND OTHER
EMBODI VENFigurd\3tisc: schMBii Q&W%, is ﬁ@ﬁfﬁe&%ﬁﬁﬁ?@%ﬁ ﬁ"@‘gym'a Kepgsdbad h pty Ltd.
Aust rag i apﬁnlepmg"kgﬁcrgfr)ef,er red enbok Fitt freineeontioliascapd Manviet™ printhensf absopiibre@ehtnti@d WOr k
with the netpage netwo?Retr somput er system a detailed overview of which
fol | ows. PEUrofsia shematinbipcictiverat of dhe frinethgind Odntr@MSlokim inmrggm.&?ﬁti on will
necessarily enbody all or even nost of the specific taiTs and extensions
di scussed below in relation to the basic system However, the systemis
described in its nost conplete formto reduce the need for external
reference when attenpting to understand the context in which the preferred
enbodi nents and aspects of the present invention operate.
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2 1 NOU 2003 WD 001 72134 PCT/ AU0O0O/ 00575 -5 In brief summary, the pref erred
form of the netpage system enploys a conputer interface in the f n&@f llﬁ})
mapped surface, that is, a physical. surface which contains refe en ! a
map of the surface maintained in a conputer system The map references can
be queri edyRye ﬁppr opriate sensing device. Depending upgpaubfsesieci fic
|nplenentat|on§ e map references may be encoded visibly or invisibly, and
defined in such a way that a | ocal query on the mapped surface yields an
unanbi guous map reference both within the map and anong different nmaps. The
conput er system can contain information about features on the mapped
surface, and such information can be rgtrieved based on map references
supplied by a sensing device used with the napped surface. The information
t hus retri evViewt 13 & ptridedve vipveof fa ginalp Niemicgttarintipg) elempptt ag ¥ryedciw, éor pxarplei thet netohgdopyinter he
conput er sysigesneadzbehal f of . the operator in response to the operator's

interacti OnF&drctlb'lsL pe&vaeanQsm%'dfaﬁﬁnyJfﬂen'ljgtfsprgﬁngtl%{;@d form the netpage
systemrell ro uc cti

r n es.
These ar paé""sﬂ el L O Al BT QLR 58 Rt oo SAR30°%,
whi ch work FE¥E% nteractive web pages. Information is encoded on each page
usi ng ink \/\,ﬁww(’lsspeem's@t"&n?ﬁaamhywmwiasmbﬁ@Meojeﬁve'mhmai ded human eye. The
i nk, howev eFigureen @ a {clt@sie By of Neer aaiBglandat a, can be sensed by an optically
i magi ng pen rgidha s b ARKmE lidn@eh rifer biRCaidg@b:page system In the preferred form

active bUtt‘Pﬂéeﬁﬂgscmﬁﬂi@&lJoF‘héw%ﬂmﬁfﬁP page can be clicked with the pen to

request Nt qr.m wor k or to signal preferences to a
net wor k ervé?"’ufsm{“m"'%’fﬁl l}%gcﬁ’{°)'°¥’é’§?§“"{;w| tten by hand on a netpage is
aut omat i cal Figurs%Baybrmaieerpfafowpritad ResdesEigiondmida®® text in the netpage
system al | &ighrepgish eshepgic viey ohedofumin} andipageiqwnership class Bigramenbodi nent s, si gnat ur es
recor ded on Fgudi?isp&bpaatia vy obAltraina tidned bpkajalizetok daksiaRgam; al | oW ng e- conmer ce
transact i ongighs Re schBifid (il oY a sl Rdni sBeBilizaidSled bidghdgl rated in Figure 1, a

printedqget Qgggag;l“ggegwr;gwoeég&];mpdemlcggs %ve formwhich can be filled in

by the 20 usger hoth and "el ectronically",
via commm% rT}(i)}n e‘F‘"xvmw"?ﬁhé&Hm“ummd“"tm %a"?i'&“f) %é‘gsystem The exanpl e shows
a "Request " FEYT i@ shrmatic Hr g2 hes WE“’%‘H" derdiPEes fiel ds and a subnit button.
The net page Feuridisa ichemgk vieprohprmelagdizemm? print ed using visible ink, and coded
data 3 pri niFgae B s a&hed@ic OO 4 digital Ok cidsaiygard UST Ng 1 Nvi Si bl e ink. The

cor r esp@odi rmurmeescmmammmenémsw,eﬁknaas&a% net page network, describes

the individygl. 8L& eg,gug‘,l?,{of%ﬂgkb@ Qaggedmgjup particular it descri bes the type

and spatial _extent Interactive elenment (i.e. text field or
button in tR &S SEEAABICE oot ‘8‘“2‘?: B ERE net page systemto correctly

i nt erpret |rTHHf37\f|“éfh°f“Hl§"ﬁb‘1"b%FQ’é“°“T'ﬁfé“‘s"l‘iﬂfﬁt button 6) for exanple, has a
zone 7 whi clfiserei8ise oo ativputipteesssippaigoiite:. ext ent of t he correspondi ng graphic
8. As iI2I5ustFrgat18diszidatailaityucmeto?qnei:elne'maect»\ptageFipens;lol, a preferred form of
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are then corfFtrciag of(usgt-suppli "“f“&‘r‘“ éet'é'ifldé‘h'aﬁé” dosgietion frsachprigiedptipagte t he basis for
subsequent | y | ocatThewglatiomiigietvees the pagetdeseripion. higeaad insauhee, grid @ grintangaad is shewnén Higyre t hei 1
nat ur e i nvar4. finipagoinspe S afsbetiag wikielh GordpldepridaSinicly priiieiCand, §F\ivh, 248 heigade uRCb €,
aspect rsﬁio,cqagg.ghnrotation The ring target structure 15 is the first to be
| ocated (at ﬁp ’\%as t he advantage of being very well behaved when
per specti ve- stor11e chi ng proceeds by aspect-normalizing and
rotation- nor 1izi ils] 3&8?{"%(3 e's nonents. Once its second-order nonents
are nornalized the‘“f‘\”ﬁij"’q f%"“é&%?ﬂ ideptifiesse (g ip which\t@ppeajsfand thedocasipry of this tag ithin the

di stortion veeern.gy tegrmaf also aantin flaghighich relagjioshe @eipngs Nwkole ar3OIBitz. @nA OF no tNaptbitOiry, Zof

t oget herdQor oxtdnglie, signalla%e@ fchbing @342 EoProlid¥BkdbRRinddarive 41 @ fulkBon SEAGddWRhihritBi&d 26 8fkhe 35
The axis tartgbe&nh@t Lhc‘-l&tnhkrdgncg-lﬁwﬁgslo rtfn% a'&&éﬁ‘imohﬁt ttpﬁgnL gn@e‘p&dpcﬁ% fgr%)ammmnﬁnt'e ng
proceeds by applying the ring's nornalizations to each shape's noments, and
rotation-normalizing the resulting nonments. Once its second-order nonents
are normalized the axis target is easily recognized. Note that one third
order nonent is required to disanbiguate the two possible orientations of
the axis. The shape is deliberately skewed to one side to nmake this
possible. Note also that it is onIy possible to rotation-normalize the axis
target after |t has had the rlng S normallzatlons applled 5| nce the

-, . - b . - a T



The four perspective target structures 17 arc the last to be |ocated (at
30). CGood estimates of their positions arc conputed based on theijr

spatial relationships to the ring and axis targets) the aspect and rotation
of the ring, and the rotation of the axis. Mtching proceeds by applying
the ring' s webgmhiszati ons to each shape's nonments. Once tgeayAucseeed- or der
nonments arc nornalized the circul ar perspective targets are easy to

recogni ze, and the target closest to each 'rJ' estimted position is taken
as a match. The original centroids of the four perspective targets arc then
taken to be the perspective-distorted corners 31 of a square of known size
in tag space, and an ei ght-degree-of freedom perspective transform33 is
inferred (at Iy t wel | -under st ood equations relating
the four tag- sp%'&aereasﬁ w'%"m%'”""”?ghyﬁg'fe’\knt pain (see Heckbert, P.)

Fundament al s of TeXt{l%e ™R ’r‘iﬁ"“ﬁ.‘?‘i’d’“?wgé"’w PRbpHentAgRER {ag poaaing apaaily recopisgst | of
EECS, U. of eatiaptfsaepp ghichtaidGpifisk dejegipn, anf avhibhressisia n nfRémpaingtthe itect o GBMGSBIuG byStk6 ,
June 1989, t fucxpobylie Rbshig prbcesiiTheQdgs efceblfii¢ 1B eftird pags QR sificRlly AN and densely arranged

Cross-r ef&r efg fy pen chd 1 @iably hhB¢ # 106k ohedg eveldA € ﬁngfe glcll ngﬁgcslpi@ﬁtgongtel‘\aﬁ ELE;QJ ljecxﬁlze the
transformis akﬁ,eg,dtogmpgn%ceyq,tmmtm{g@cr&a&r{g vmmm tm%less' t position in tag

space into inage s ace Lo%x rea ronis used to bilinearly
i nterpol ate (at 361?’?'?1“" oY S TR WY &8%’ £rs °ﬁ1"‘5¥’é‘l veth i, entirg-page eohRge.
The previ oustPdd Bts 3¢ Heripmraenymens Wiihe page 1D of the geaeenarhichts tag pppeass frorither embodimentss U t
t o produce t theresiop iqahichiyjtag refors fap be agapbitrary SubEkim of aqbgk or 364 sud@t. Bor biartpl, iGdn daiscidewihe e n
obt ai ned1® n hévos ofamiyteraced@ Sémed fin WhivRcagith re B 1éai dirR@EiakntBtheGidRivERehayor ds i s
decoded (at 38) torapikeldgdd decoded bits 39, or 120 decoded bits in total.
Not e t hat tt‘E CRRRENOT I SrithRhmrey €] Sanpl ed in codeword order, so that
codewor ds arlg—i ¢l - baved during the sanpling process. The
ring target only—sought jn_alsubarea of the inmage whose rel ationship
to the i magel@farantef® that the ring, if found, is part of a conplete tag.

If a conpl et’eaqsag I's pot found and|successfully decoded, then no pen

position is heg e corrept frame. G ven adequate processing power
and ideal | y 'a—repr—+rtral—H-eld—o+ view 193) an alternative strategy

i nvol ves seeking another tag in the current image. The obtained tag data

i ndi cates the i den¥ftR3f B! g%”“?‘&@@d‘ﬁ“&dﬁ'f%ﬁ Fipcpies at v inJepled nitsuminga msgmymteon of
the tag wi t hiiepsitt 4 84 neresgpprp inch. aNg-bige!Dswrpoas greripn tije ofpp 83024 fsquirdriechis.ciarsan feigonk @an kehe
regi on, 48 weipbed agtinbdasdy votiaey igkehsing the @IDPketi@ siBfly B usibguButag Rgiont fd inkpe Mhd 10681 I d
(at 34) frOﬁ}eilh@)ﬂ&fs@p@-ﬂﬁno\/ﬁmﬁnﬁn&ﬂﬁhQﬂlm)a&mﬂ%@fs%%dmﬁﬂlygdhﬁﬁeﬁ ag and the known
spatial rel ajp®nshidy pREN&REig t he 25 pen's phyS| caI axis and the pen S

Opt' cal axis. 1.2. '?uTﬁgnquF?afrans et C ﬁ enfoged "’"tgt'fe(lst Q re]1d%olr eg co[dﬁé'hls cld?360ag

ID, and a tag-rel a

tag-rel ag i ve 8 b1“d?f'§i“f"o°h6 ff’ﬁ‘t‘i’°’5‘é’ft5r4éﬁ‘i§’l"‘a‘tlsééfhl"‘h‘t‘b5 Qr‘im’aﬂ’g‘bsl“at%‘ syyel Srdrsgnbe
within tRQ t eseyistpercedgtorsiie. itigteerniofaryideinmapfe pflapro $3%gerpddtwaidn t he regi on nust be
known. This i s Qi vBachd4bi symbd & gprevenpd in @ sphuially @dhbr@nwayi ithe [2g. B e syRIRDE bf the Sigcobiebdorisn &

t agged r egl Ofte ﬁxt&leﬂed:gﬁuaﬁﬂnhﬁ&p@ﬁwlﬁ&url:s%@tbhrﬁ Ekror (Ihﬁ-orta%mmﬂu ﬁ:l fateafly aﬂ..hc%&ém i's

reflects the sgh e]pe?%odlgapmbme cebﬂsuHr ace region wth tags, I's can
vary accg d| ng to sur %:‘g m TTF pTe t agged regions share t he sane
tiling sC And THEclTag St |§['nunber| ng schenme, they can al so share the

sane tag nap. The Thaghisalgerfeesptation of thy g shopnyig FistseS. inglides fsedaimdelestrpiugs 15h6. 17 @gi on
| D. Thus, Qi vedsblegataaggil®) Thel i) tgeettsqagurbsiAianadening@6Rte suthlas e defp@E1fmh Brdadkt tieli adaag
map can be r etefiis @€ dmensidi ordeddonl rdii Gad thddBhsch. RRRE SdhsbhianMpRse@dlon IR inktliRa bR

| ocation Wit Biufd ededd& i &8I ON, and the tag rel ative pen location can be added
to the tgag Iocatloptar:ymr ar en location within the reg

1.2.6 Taggi ng Schenee fiREPE; %f "(‘:"f”é’hf”f'a% Tl TRy AR ES d‘a’r‘t‘fhﬂi‘ﬁ““‘l’dﬁt 1é‘?"est
both of whi c%‘ﬁ?&’é‘“’t"l‘t@“t“%fd‘gﬂ“t‘tf’d‘t“ﬁ?é‘ spud @i A hid regoiurianithe fog is designpd tebeguseindedy.a The
preferred cothuirtgres effrdined 6 dptsSince tie guieatrda ialsol conalibeed by ajgrent gl Gy Snleds 2 do @ ahy effective

di scussed. Anampletoehengt i ve codi ng schene uses object-indicating tags. A

| ocati on-i ndi cat i Ngheta@@enAQ N @rkedruchirel. AGetdedan MM 1 fahows W&%Qm% defidd ﬁ)llrﬁ[:\ﬁQet&ntre%g gh

t he tag p SC 1 rotatiof |n\! %ig ECauSCaS! correctiqn ol [S aspect ratio
-11 tagggg rgﬁ%ﬁi&%ﬁ?fé’l&ﬂuihﬁ U ga”} OCAt T On "tplﬁ t‘h melig EgIr Sy “The
0

tag-rel ative Todar OF" SF FERE™s d"gm“’% "Ed’d%‘&“"f’d’“’t t gordy ‘F'B’E%tf‘?"ffrP P‘(T"?'I‘é’f"d t he
| ocation of the pen within the region. This in turn is used to determ ne
the location of the pen relative to a user interface elenment in the page
description associated with the region. Not only is the user interface
elenment itxlf identified) but a location relative to the user interface
elenment is identified. Location-indicating tags therefore trivially support
the capture of -an absol ute pen path |n the zone of a parti cuI ar user

Y . oy



~l 'rJ 1.3 DOCUMENT AND PAGE DESCRI PTI ONS A preferred enbodi nent ofi gy 2[][]3
docunent and page description class diagramis shown in Figures 25 and

In the netpage system a docunent is described at three levels. At the m)st
abstract |evel the docunent 836 has a hierarchical structure whose term nal
el enents 83§ gyB17associ ated with content objects 840 suchcamdopids7®bj ects,
text style objects, imge objects, etc. Once the docunent is printed on a
printer with a particular page size and according to a 2~ particular user's
scal e factor preference, the docunent is paginated and ot herw se formatted.
Formatted termnal elements 835 will in sone cases be associated with
content objects which are different frognthose associated with their
corresponding term nal elenments, particularly where the content objects are
styl e-r el at WP ERE RUBrorAEER f the 9 445 Eodhe v of the S5Bspr B prienigtiep anisyl ekevred to el gyunique
descri bed sepatmeloyr peprsctivd Prealy 17 aipntthecsenyipaderied to Ffepangrrumate prpdimesioibrrspaige

i nst ance 830wansfornind the @ge hereohn sreme thect-dingnsidnyl Paxitionapl stien@tR{Déf the @gkeldtiie xhiGhasont her

i nstances of the sanEgepBgrecHSQinialyil0 inprok HERRmESRRce of the nost

abst ract 5iocum9nt ﬂ\es&,&mgtaams%lmﬁsa ﬁﬁﬁxgx%ﬁ.ﬂa&nhsoawm@m&‘p%&( Ismm%[‘ﬂf‘e“ a

f d

di fferent pa'@’e”@?‘k E° "“‘f“B’?” ‘E\i‘ﬁh‘ﬂ‘i“é"“ "Eﬁﬁ'\?’é’i"%‘él X2 “"E“h\é“’%ﬁ P’é’&‘é‘f‘iﬂ ] ‘bf’“tbﬂ’e““f Brtteat t ed
docunent des®diq ipesaptiwarancenisiecingppntscs.Fach wesdge heslaimipigum dimensignaplfados @ 6P dpi dndyis designed
efficiently sortds predts ings @y, iceCltast IS 0@ nBnindIdimerSiod. mhmuiomeaddgpag.em:@dmuon

f or mat t etl) dog s thuaRefe nErH:idBerSiorOEachAl-bi Bia sfibol fs RpraBhel 2x§|ee%£e§ i ptions 5,

each of which co ns’hﬁ qﬁLﬁfdmaQr-&ﬁ; of Qath ot‘ BJ JI‘%&L&QS gr a&%lt%?]ol lhe(:r‘our concen’f-nc syTlﬁ)IF 5 ch

formatted el g ten efi nes
the active ar ggm |?leheaved?‘aflu09 ? sa{e ocated Tt.%temalelyﬁr ct éllgrlprom:zgon gﬁlﬂ Ut fields. A
document instance 8%/ °§°6‘?'15€é‘38‘ﬁﬁ§ “‘f"ﬂ'“%i"‘F EYF’?P&EPP‘@’CP‘SB‘GE%WEHFY8‘34”“’9‘%“@% sts
of a set of P&Yyedinstances 830, each of which corresponds to a page
descript#®n 5 of therdérorsamért ‘Sakleai Unedadon wifOipzdd 2gth viaRSinak@6icS 30 schb§ akitddes a
si ngl e uni quusibe ki i@ de B RisPRAPEIrd 1ag iR Ahicki SR AS miHEhdRADBe dedidn 30 Wifa diblBudAGlPLaTE.

A page inst apGEondaSmiyouired Bhdetef mﬁﬁeﬂm% schefhg bePHAG Gnelefore 2 Rnclidh of LSRR
copy of a page requested in isolation. A page instance consi suf % @t of

ternminal el efenteinstances 832. An el ement instance only exists |f it
records jnstance- sPEEIE P BT PHIPE T BiRimum figrster of thi\prses fitld of kiew inebtainsdcrbendin agst s
for a hyR@r| wetied o aeppiiprel timeuapesio asshowp inBigweds a transaction | D 55 which is
specific to tBe patey hnaye Paxeeing anddecodingel d | nst ance exists for a field

el ement because i tmeas%g&o&;a.amd&aa@ptﬁommakeh&gmua.wea ,Aﬂsh ﬁ.”ent

]E Iere|m dngl el e @ eccrr;ler o!e themn exs?hen cgoscn asthrl-%m sléofd é‘f‘n@ﬁ HGThe lgggegﬁ,mesqoﬂcdﬁdgur e
ARERE S bt R o S st o o o1
style 2 1 HeXregoiscade. Dosiz ol guropcfrichtdeis @@5mpued] 2 obj ect 854, a textflow

el ement 848 w t h aBinaSsoec marteatd 2554r/the Gorip@pdl (at(B) frCdach Simpe, and lheie FRGR R WGt 849

Wi t h an assogabsduady ibchingergeCdriRN ten®Dfape ﬂonﬁﬁsﬁﬂb} their @@ T iHant 8@&“.}4\4 Il caf} easily
associ at ed gmpmﬁmtqma@cgmgﬂ,m@odhdeo clip element 851 with an associ ated

vi deo cl gy obj ect an 1i.9, | enent 8 th an associated audio
cli D Obj ect 859, OI’%‘ By gstgf’ct s%\.lc?i ch sthe Frstg l§ locatefi I(|al ;GE chtlgai{deaaaggafrbflﬁverbﬁjllect

860, as showP™'H “ﬁf“dﬁffpé‘"%“mf‘ i"ﬂ‘"}sa@&% h*s%‘laﬂew’a!& ang rpjaiipnengmma)izingjcathshepes 833
whi ch is useB°THs Pretsserondager Biprepitt el norinpiied the s ipreasilto erepsitide evepifitiepemsivitichiisdio@s  Not
apply to a specifificot Mrping's aifighwpeét and |ratatiént 22 pdtherf pevieethsdiud fppfoxiriatidn REhd gargadiitel ON,
a tag map 8liéaitemassoci ated with each page instance to allow tags on the
page to Bs transl agRd m@sdum,a.fﬁl,sqmcm ok n@mmgfs, Mbeetth Iﬁl%.deL%TPAGE NETVMORK 1

~In a prefepred en nt QnsI s BISELT Bt ed
set of net paééf:g SR B byl R RSl b R B PP TS P bge | D

servers 12) & OF 331 et 1‘ﬂh’°°§%‘}z'i9é7%§ "’1‘3“‘ Uird PrEFR BRI i FYineddy digrbisstisthedros 14)
and net page PPt E"F"é“%}(ﬂ‘h'd'b‘hﬁ@é't%cls dgljbesately skpmedipanksidt @ makettis possible. Nae dspthaitivet |,
as shown i n Filypossible @ rowifdn@ormptite @ g 1226 giesit agtiad Bing Sbhalzatidnd applBd, 8ncS @B pérepectiveh i ch
records A@| atikems th Pige RALNRRLS S Be Sxis PRI Sorigifl thtihbrSfroVides & BB lapRLibAEEDr BIVELs

publ i cati ons @Rt tR&lyay. aut hori zes various network activities. It

aut henti cat es users and acts as a 15 signing proxy on behal f of

aut henticated users in application transactions. It also provides
handwriting recognition services. As described above, a netpage page server
10 mai ntai ns persistent information about page descriptions and page

i nstances. The net page network includes any nunber of page servers, each
handl i ng a subset of page instances. Since a page server also maintains
user |nput vaI ues. for each _page |nstance cI i ents such as net t page pr| nt ers

— 2 . a. - . o - o -




z ~ Nov zoo3 WO 00/ 72134 -13 PCT/ AUOO/ 00575 Because of personal i 2gtNognio3
page | ayouts are typically specific to a particular subscriber and so are
poi ntcast to the subscriber's printer via the appropriate page server. Text
and i mage objects) on the other hand) are typically shared with other
subscri ber syo g0 are nmulticast to all subscribers' prigtedsoedndst he
appropriate page servers. The netpage publication server optim zes the
segnent ati on of document content into pointcasts and 5 nulticasts. After
receiving the pointcast of a docunment's page |ayouts, the printer knows
which nmulticasts, if any, to listen to. Once the printer has received the
conpl ete page | ayouts and objects thatiaefine the document to be printed,
it can print the q.F unment tvkallrel r{urrgt ter| es and prints odd and even
pages sinmul t aneous|y"on RO s "‘FH‘% S &Pt R Jppdriracs phYupiient ed
print engi né"&°6’ﬂ‘t‘°f’81’1d§?‘§°"7‘61‘5“%?ﬁ’d"‘fh“?“ﬂ¥” QMFWWWQ“Z‘PWWMW ring,

pri nt heads 3®ihe fogtion piifie axispipchingpeoceedy bycapphying the ting gnoprizgios ® cslyshapk' Sh@nerdf OrbaRir
decoupl ed stagester nasticreinddditcdhe dréuaRERCIGRSERE brpdaly W Gognie(hld @XRRNok b eah
printing50f HAGA phsikBICEken ;Ehem&raﬁe%ﬁg.danmadsm BERS PpeckvElafpdts £ARS kafdh S Rine ONE
or mor e 'St Al ek Sk x,twmqmafamggga & pedis Hupls Xeeg,f.pdo.mt oS 1e

controllers co u roces
page i mages |ntnre e °mmg % 'Fsé’]r‘l"l" oW Ff"‘f°ﬁ§‘“°6§‘é?‘é‘t“¥ 3ﬁf°'61”‘1"ﬁ°é aiPET heads

in the pri ntPEPgMREs m‘l*!ﬁ“‘\’-’ﬁ ntFEﬂ"g“"ﬁ‘t‘J‘t“ &5 Marping g5 Imag Werning:tMapiess Phesis Ocptind
option to prEERt Utoffgliforpjadt BrgkelpyRlceinicabRepritiNg AJCBICIR $9/51 6ndune 198D, tthia crunegtts of Whick areleib 1 i Ct S
t ags t o018t hérwepoped wops-yemreas of t he page. Al t hough such pages have nore

limted functi onalthdipferediapipstdto fbdeBHal GerP@E Tansrbrk) §)iscllo Grofed: tal d6) &lhamﬁrﬁlm%ﬁ
net pages. Ap&%mlag pat m@%gmacmh% u.pmu %&a &9&&%&@? m%nn&pﬁ‘n ﬁ?e{ Mor e

speci al i sed m sur aces, such
as gl obes. Ep af)]%m '?ms '"Eh" Bho g)é{ Tlgetm '°"51§$°m%"°d ""%P‘Fﬁ@@‘wﬁgw e Wi P t s at
| east one te?{j’“é"d‘tﬁl"f‘?"r‘{ “‘?f'chema and hence tag map, for each surface type.
The tag 1|5Pap 811 wifineeilt %@EP‘FB@E‘WHM"P&@ it thip Vapngacks of khe #iES0-hic Regdasologonigssiewbrds i9
print a docuredad @IHG0VE20 @ISO bis 36 @ c20Wecbdad Hitkia totalME:lHARE codSrdlsyaibbis drel3@npled in
docunent' s tcaugGordomikt, sh@at Coldwbr&Gle hrhﬂhdtl?ﬁcﬂﬁtﬂE@Jdeﬂng ﬂE'sQan?pr&eéhOWS t he net page

pr' nter class di a%ﬁﬂ}m&eﬁlfs sof Jmﬂgmpa Jbgéa%{mcm Q{E(ﬁgrelhl% Jt&@etdmg guar% B&l ped by

?h;e%:atSt rat Inf) , if ?o.md |s pan ¢:>Ir comg ctc %gel(ﬁa co;[nBcth% l%nél fo :("f’%s“‘i“‘#“”y @g;&:fllnghnoésewintsw?t WIOI h
ref eren® 28 °?'ffd f—"f 6‘& F‘lé'é‘“ framg- qf“(S“ f@““’l’”%“ﬂ“g IWEYF] 28 FRAIPF poRmitingReld phseh BB page
syst em can GEwHe Eaggsipiabyes priing tnathestag imiesupeptineeea Wi de range of digit al

printing technol oghesdtincd pedaa thiicags thehdentyaf the réglop @hitainind e Zadd BepbsitioCof thilky WRthip

| aser el ect ruepdgiod. AgicaRIB bdilion35 6k 110 bed Qi T the FRIWE Y1) as thO bvertM delGiralicd 9§ch@€e’ﬂ 1s thcn

acceptance, jured @ 385 &a&kﬁc&b@&mﬂ 1QbBAIEn R g lhbihe DAY Goad auo.ﬁnl. W

charact gg st ¢ to e quality color printing quarmty t ext
printi ngzr %s%hys'?"pmﬁgf&wgs algi\"/vmprl nter cost |ow ink cost 35 | ow paper

cost si rrpl e er 369 Y#p nearl y silent printing high printing speed

si mul t aneous doublRscodipachdag reppits ime jegiqy 120 t22 E pnp & 2¢-relftivy rn Fagsioime Beford toaneg|30 wue khe
consunpt i on tag-rékativk p(IAtchQD Be thadS12@ 0 ina’® Bidelute idcdiofRGihih Ak @Rbn/ the 10d@tio & B¥IRY ahia| | Y
avai |l abl e pl‘tliieﬁlgioﬁlgust R | TRGY ghda Sy @lag m&f a ﬁm&ﬁﬁvhﬂm%%ilﬁtniaQQgcd Igorﬁlmabl €
L0 prodigy i Qbrebndif 1bcklof MR tofdodp ot dhigais GO AGHR RS, 8 bdnSine ndufdfs piPRRLe@PP! | cant

has invented a nevy o M'&ﬂects the scheme used to tile the surface region with tags, and this can vary according to surface

type. When multiple tagged regions share the same tiling scheme and the same tag numbering scheme, they can also share
the same tag map.

The tag map for a region must be retrievable via the region ID. Thus, given a region ID, a tag ID and a pen
35 transform, the tag map can be retrieved, the tag ID can be translated into an absolute tag location within the region, and
the tag-relative pen location can be added to the tag location to yield an absolute pen location within the region.
1.2.6 Tagging Schemes
Two distinct surface coding schemes are of interest, both of which use the tag structure described earlier in
this section. The preferred coding scheme uses “location-indicating” tags as already discussed. An alternative coding

40 scheme uses object-indicating tags.

A location-indicating tag contains a tag ID which, when translated through the tag map associated with the



technol ogy, referred to as MenjetTMtechnol ogy. MenjetTMis a 1

dr op-on-denmand i nkj et technol ogy that incorporates pagew dth pri%tﬁ@gd@m
fabricated using m croel ectromechani cal systens (MEMS) technol ogy. Figure
17 shows a single printing el ement 300 of a MenjetTM printhead. The net page
wal | pri nt erwooemtgaor at es 168960 printing el enents 300 to #EmAN080ds690 dp
pagewi dt h duplex printer. This printer sinultaneously prints cyan, nagenta,
yel l ow, black, and infrared inks as well as paper conditioner and ink
fixative. The printing elenment 300 is approxinmately 110 microns |ong by 32
m crons wide. Arrays of these printing elenents are forned on a silicon
substrate 301 that incorporates CMOS loygic, data transfer, timng, and

drive circui ; r elements of the r|nt|ng el ement 300
are the noz g% %@‘% yeild.g EQQVEZQI%MP? L"&’ﬁd’é B r?&?&‘l“’é '°8‘1‘1§'rf‘6@f Pea 5 pdded t his 438 i dli ¢
seal 305. %“‘““ﬁ%“‘@ﬁ"éﬁ?ﬁ‘é‘r“ OFtherpm3pn the Trign. Thlg B jum igjused g drprmine g logstion pie PeaetatyeLt or
beam pai r 36’8‘ usef ipfgrfags slemept jnhe page drserivsen dpesisied Yithithe reBGONot orityds taeiber imefa eltmea Lol
anchor 310, idetiedgmiadicstion wlgtiveia the pserimaiad klerdis Is, ideauriell. Ldaon-ifthcating)lag theraidruivial €
active abt Ualpfk bERER ¢ @i absolBE}Bn fadh inte SR farbuladiusd RkREieher, t NE passi ve
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isidle. 5 1.8 The Netpage Pen The active sensing device of the netpage
systemis typically a pen 101, which) using its enbedded controller 134, is
abl e to capture and decode 1R position tags froma page via an inage
sensor. ~The |mage sensor. |s a sol | d state deV| ce prow ded W|th an.
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page. The nib is attached to a force sensor, and the force on the nib is
interpreted relative to a threshold to indicate whether the pen 3 N‘(‘qvq'gmor
"down". This allows a interactive elenment on the page to be "clicked
pressing with the pen nib) in order to request, say, information froma
networ k. Fuyd b@iaggare) the force is captured as a conti nugugrataboss7s o al | ow,
say, the full dynam cs of a signature to be verified. The pen determ nes
the position and orientation of its nib on the netpage by imging, in the
infrared spectrum an area 193 of the page in the vicinity of the nib. It
decodes the nearest tag and conputes the position of the nib 25 relative to
the tag fromthe observed perspective -destortion on the imged tag and the
known geonetry of th_nwpgn OSDtI cs. Although the position resolution of the
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out - of - rangel-df a WENFPASEPANERhUf fers digital ink in internal nenory, which
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state data resides I n &Bny aﬁer and on the network, it is

largely immateri al® Drih 5°°"""és°‘ '3‘n'" FEVEY % YRGS RRPUETROnipins 1 épsistent
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data 3 of the tags 4 is read by the pen when it is used to execute a
novenent, such as a stroke. The data allows the identity of the particular
page and associ ated interactive element to be determi ned and an indication
of the relative positioning of the pen relative to the page to be obtai ned.
The indicating data is transmtted to the printer, when it resolves, via
the DNS) the page ID 50 of the stroke into the network address of the

net page page server 10 V\:hl ch mai nt a| ns the correspondl ng page |nstance 830.
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1.7.1 Hyperlinks A hyperlink is a neans of sending a nessage to a renote
application) and typically elicits a printed response in the netpabd0V 2003
system A hyperlink elenent 844 identifies the application 71 which handl es
activation of the hyperlink, a link ID 54 which identifies the hyperlink to
the applicayoesi;an "alias required" flag which asks the gngiwonésds i ncl ude
the user's 2 1 NOv 2003 WO 001 72134 .17_ PCT/ AU00/ 00575 application alias
ID 65 in the hyperlink activation, and a description which is used when the
hyperlink is recorded as a favorite or appears in the user's history. The
hyperlink elenment class diagramis shown in Figure 29. Wien a hyperlink is
activated, the page server sends a regugst to an applicati on somewhere on
t he network._ The fapgg)la@l.cati on Ii s identified by an e}‘ﬁgl ication I D 64, and the
appl i cati on B § FFESGFVEPE PYTRE OBFHAPEP 8 rsieufahwosees andsq arprisgeast 19 the
three types BFTpryRERYT Vi RSIPPrepat e PerpRy Tre endjiprgesobiseaon e otherhandy pewticallyleere®@6) and
sel ecti on hyathersybieritiers, arg §pre mykticass fo @i wabsribersirigrers aad 18:Opprofriag @agesedrs. hypal | nk can
i npl enent a requesthe fephge Putllitatitis BEHver] Okl Mite, segihkntalidhyof SUbddikhty coffbnt) MB| poitcasts and
preferen@ b Rck&kivingne péhtdk &Y RSer: Dtee H e FrinkeGows Qi GRIBRRAL Hf iR M 1 O
the applicatjon. A selection hyperlink submts the current selection to the
application. If the cur rent sel f,ﬁti on contains a single-word piece of text,
for exanple, the appl | Cati on ney PR Rea e e Regs S d-favbaspum e oinsg it he
word' s meani FP R Bt he context in which it appears, or a translation
into a 1 ~ diff er €t Pprimemyeragend pigsoid dnd pyarederskmulianqoely iosbothhsides atbeashetziea@mbng  What
i nfor mat1n duSexQigikingidcedrdios Tohad @ipRginG alilizity MemitMrifiREdk B6 RARRG.. hyper | i nk
i nstance 862 I eCOrlSprting frabblS@hslsis BHtwo domphRa Ys:GRier2Bh P FopSREG L, Gndkﬁm}i Gnd?89€
| nstance on e kiR Bl bSLARRSRRDSAL S, nall ikt Ao AT LGN LB a0
identify user-specrtic data to t he appl i carton, FOT cexanpl e a R sEt g
cart" of pent fﬁ'g“f) P E RS S RETHEER RS By o pt PRSPt Proese drecy i "o hal f
of the user .timp@chepize wihthe ppeprigpief he priftheads inhe gringanginent  sel ection 826 in a
sel ecti ot hyper | i riinteserio cgabled fe iR prifiingphawryies bmipn 1 ol gcieisg 18 Bosdrhie: bk antougbhist he
associ at ed fremen b BbamMae ciifGreksidf e phed.ANMRRY PRK fakehkaverle il hnftfonalitlal R 1pGRai T
]the h%/perl i r’ﬂggeha@mg;ﬁﬁcﬁ,@mmp;mdel ta" attribute SFta only i P]PUt since the
ast form subm ssi 1Sl . . System i udes. gn effective return
path in all h per,|_”‘|O 'lr:} Z"E':‘%’uﬂ(i’lé'%‘l‘?%‘ﬁ‘%“‘ ?sﬁ’“ x“e‘ﬁ‘ i"ike "g?%‘a‘p‘)‘%é‘é’é“?’%“‘°3“‘ar"8’ﬁ8"°
Sl enment 538 THSERUAFAST I S S AP PYFH RPPTS M Q0SB e P PPN Bt e
i nput octlr sUPETFIETEGTd beprs tag gy fef eash surfpesyiype. iThe tagimep &3} whish desaribrethiyyiding siherie aguilly
associ at ed iisad by pti dogpment ijgcoinss asgpcittedwilt thatkocupentsy @ mk dorknentl's ik @bl céadly ikeprii@ed t o
associ ate hyper| i riguioehmwi @ nevbgt Brinftr &idsedidgrad, Ukt Sprifer- RRECHBARion Infimd@byal SO
be used, |inN ERRMIE 195h iWnlglgehidork, SUDM T del ta" attribute of a form
hyperlink, to proyvj Mol i . 1o an plicatiop. . | an.therefore
be used aéé) SEF‘E'('N IlA lgl&"%llqgi aégfe){’lrflﬁq'dc%%%?%gtd 7“8%9%%7 %Em? N ge.c""\'}\%be"fr%"é' WO
capt ur ed and’ T Ret ef0fe shared as soon as it occurs. 1.7.2 Forms 25 A form
defines a col¥ct iMAniT PAsheaiq j nput fields used to capture a related set
of i nputs through e pregatysien qe broatg esing frinfee mrde alith @WBe Gngel 8fatigitdl rinSigeafinblogdfie Or
nor e par anetisduging Gentl ingPPlidz@Bdiric QikkjeS Gfct WttdPhoPErPRE, AR SR NHIVVeO Bor @idS ShiRd - A
form 867 is mecn®Uils d@rBBERE neBaBprin hhvb e RGN RRL AL ar chy. It ultimately

cont ai nsg@ set of pgoebgrgg,ﬁ@%itjchglp%ﬁﬁl ements 839. A forminstance 868
represents a printed instance of a form It consists of a set of field

i nstances 870 whi ¢ ®8P/EPEBMI to the field el ements 845 of the form Each
field instance hadeadi¥soci ated val ue 871, whose type depends on the type
of the correspondilawyri®eéosd el enent. Each field value records input through a
particul ar pri nt edowfiskicstt | NSt ance, i.e. through one or nore printed

net pagesgs The form,ghass, diagramis shown in Figure 32. Each forminstance
has a status, 872 vwhich indicates whether the formis active, frozen,
subnitted, void o BxPited. A formis active when first printed. A form
becomes frozen ond&ysienipgntisg gned. A form becormes submitted once one of its
subm ssi on hyper | ihgkminthaspeetheen acti vated, unl ess the hyperlink has its
"submt delta" at tsimbllabuedoBidsidedBrickiqt m becones 35 voi d when the user invokes
a void f40 m. r eseteonpf Bin@krdupl i cate form page command. A form expires when
the tine the form tive exceeds the formis specified lifetine.
VWhile the formis 1%?»?@5%?5]?@0?”] input is allowed. Input through a form which
is not active is instead captured in the background field 833 of the

rel evant page instance. Wien the formis active or frozen) form subm ssion
is allowed. Any attenpt to submt a formwhen the formis not active or
frozen is rejected, and instead elicits an formstatus report. 40 Each form
instance is associated (at 59) with any forminstances derived fromit)

t hus providing a version




history. This allows all but the |atest version of a formin a particul ar
time period to be excluded froma search. 2 1 NOV 2003 WO 00! 721840V 183
PCT/ AU0O0O/ 00575 All input is captured as digital ink. Digital ink 873
consists of a set of tinestanped stroke groups 874) each of which consists
of a set ofwgbitea) Strokes 875. Each stroke consists of prra@iooddsrs

ti mest anped pen positions 876, each of which also includes pen orientation
and nib force. The digital ink class diagramis shown in Figure 33. Afield
el ement 845 can be a checkbox field 877, a text field 878, a drawing field
879) or a signature field 880. The field elenent class diagramis shown in
Figure 34. Any digital ink captured iniea field' s zone 58 is assigned to the
field. A checkbox f| el d has an associ ated bool ean value 881 ) as shown in
Figure 35. Any narR“rgerilygalabl priftipgdechnolagy s pll of these charapigriptics. 2j gzag, el c.)
captured in a cheé'REPeJ%'ﬂ"é?cH”Wszmﬂ%“@mw“aﬂmsu@mmtevehcenohabuela@smgm to
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cross-reeramnsm) . A signature field has an associ ated digital si gnature
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di gi tal signat ur e Theacyettcs pap a8 ipmeehagicallydgined)is dhe passivpiciugses beam gdirgPRar the Jein k ey
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etc. The printer Hiticpdpssereer commangdis ‘en sghéctedy AEbYPCigHe. e the S@BDdierated bii U pigSidentified

equi val ent bt OKRren scadiarbhe3 i ob 1h bag @G ni AllcRorRnd. BRGEIN a médd ioCgel sver
similar 360 tcmmtasaa%s&eﬁm%&@e iR Eeottdin RO EE Bnihar Aloke BF Ve Bk RLgpadband
network. Eveg un f‘Q‘E‘%ﬁm ofd Fcunstances, such as when the pri nter tuns
out of paper) t the user will be able to replenish the
paper supply bef 0|’°‘§ a‘i"{h‘ piever eralicaippypagifis fandfing bl pravefiinethe g rieyRbPae a5 STsomgRnd s
exhaust ed. FsmepidRfdynetinked 3f°“Ft e Pagryseryst agrfvates the hypedinkastociated pithythp hygteskinked rpup rathgrthan t hen

t he printer exfulite opgsrrebdommandd make use of a multicast when it first occurs.
The net gge publ i GYhde GRversaiMARIclcihdiQy REQ NG Blaled \Waritle is 5. RhRdeh Q)msxunbaintem%ﬂueﬂ S
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ti meout occurs, the server re-nulticasts the correspondi ng shared objects.
Once a docurrent is printed, a printer can produce an exact duplicate at any
time by retrieving its page |ayouts and contents fromthe rel evant page
server. 2.7 ON-DEMAND DDCUMENTS




When a net page docunent is requested on denmand, it can be personalized and
delivered in nmuch the sane way as a periodical. However, since %Tzlwv%p@
shared content, delivery is made directly to the requesting pri hout
the use of nmulticast. 25 Wien a non-net page docunent is requested on
demand, it ywgoooR9issPersonalized, and it is delivered via aciavogsaised

net page formatting server which reformats it as a netpage docunent. A

net page formatting server is a special instance of a netpage publication
server. The netpage formatting server has know edge of various Internet
docunent formats, including Adobe's Portabl e Docunent Format (PDF), and
Hypertext Markup Language (HTM.). In tshe case of HTM.) it can nake use of
the higher resolution of the printed page to present Wb pages in a

mul ti - col unff™FrETPRY crmRGdedin adifiereps pags. 'b‘ta‘tftfﬁtverft’%mdlhfs"taﬁsﬂac&ﬂd MEsetal |y i ncl ude
all web pag8 di r%ﬂ‘?ﬂﬁfmﬂ”tﬁ'&*tﬁhe request ed page. The user can tune this
behavi or via a pr afigrefurd forl lagh meigd & ganted @B deipREloHAT HeordTRK Adicats itandas d

net page behaieghnd tieidfre bial inktGoivd PrdpénRS: trheMdgh YMsofas R Sdpy tu%nelﬂ QnGs: ca@ey a":s LigkleGog®n any
I nternet 5 dO?HH&N oopyqpﬂlerméetlﬁﬁm (\.m@;a f!)rIn.%he(%{;do r&uc@k acti:o i gfrlhe emu'e fom Anb %%[S kn Wl edge

of differen uch or.nat s b ‘ py §r| nter an e net page
page server, T HEes Know e 3"§° mt‘"hm"h%’te Eg‘g LY WHTFPERESVieb 35 servers.
3 SECURI TY 3. 1 m%?ﬁﬁkﬂﬂwzwpft"&m is AAJedidiccctly Sy tie feleyanhpetpese page sereen Spetid! gopy
i nf or mat i onfunders 41 hangledshy Hinking)tbe legnbhupno sn ppglisssipt. | and t o aut henticate parties to
a transacti 8A. ThuseseHer8vstemo cl asses of cryptography in w despread use:

secret -0y crypt ogradpiayed axdelinRbtheinbipalcPnict fas £4ingiP LRGN AR Helg Nehe SdsLAGRGNET WOT K

uses both clga$gsctombiok H@ehzaPhy. Secret-key crypt ography, also referred
to as symmetric cr‘%.gtf l%racgh%jb‘ﬂuses t he sane key to encrypt and 2 1 NQU

Z003 WD 001 72134 / 00575 decrypt a nmessage. Two parties w shing
to exchange’ nmessatfEE TRt ™ "¢ arrange to securely exchange the secret

key. Public*key crypelidegrmphy, also referred to as asynmetric cryptography,
uses twdbenerypt i erumieystion ke t W0 keys are mathematically related in such a
way that any nessggeviblagnbdchidéaiyng one key can only be decrypted using

t he ot her key. O“%.Q JehESEiak ENSarchiSy Lhe Ilshed whil e the other is kept
private. The publ : {< iR giﬁnatrc‘élm‘e"r‘ta?:“r F Y LT TE™ nt ended for the

IS use

hol der of the priv te %%y““”"ﬂt?f%““@ﬂﬁ%?‘ “gtﬁ"é’f"ﬁ‘lj the public key, a nmessage
can only be‘decrypredrudpipgmeme private key. Thus two parties can securely
exchang@0nessagesrimackmepy dfafost havi ng t o exchange a secret key. To ensure
that the private kyheisgusSR@btuftne it is normal for the holder of the private
;exéi ; o gener a; et heaocts,ﬁa{t ﬁttﬁtoa is initr Ak L,l sﬁnp#§ Essif ¥ Btngrgmapeﬂ%ucﬁ.ﬁgrm Fiec 47 ?&%oct.m? mCngthe
of a messaglefEL an E hdé’cr't'mé'ﬁgrcf/"ptwg(t‘h' 'shnl“ dﬁ?’i 'r‘t’g‘g"" "He w%?’\"\"f&“t ﬁ'd 1?@'9°m%11‘§}‘8ﬂ'é“tan

t hen verj fy“t"ﬁ%t‘f“"’t’ﬂ‘é“"ﬁh‘é?%t ed hash 1 ~ constitutes the "signature" of the
hol der 8P the pri Feetmerapecssrwark direriopyaliowe e use ty naviget thedueratchyofublications &d segyivesiow the
decrypti ng minerkesson gtk thasdn can Sl g ndidage ngdubl “PE” dodder ‘Felchw pages't ahd/ipdaiiio b BGhahash
agai nst t he oGBS eperabrian lobb uf legRddotbinght dnrodHRORARHs ohifder. DRRNINEH HR BRmek BRN t he
reci pi ent ofn,et,Jgﬂ,henags.aggaysqlagmmeﬁlyotvy,ggqt,ncetfehat t he rressage i s genui ne and

that it has not b%‘e’%ﬂ?ﬁa&ﬁs o%u!lﬂxaal Ll%ﬂ?tjthe mer 1s ”%l(?o ntq IL: I error‘y IP %gs (P hy

work, thgre has to strib
i rrperso%gtl (‘)hn"s"‘fﬁ” "°’"°m°‘v$¥?a'sl°‘)’f HSHE, SI ng certl fi cat es and certl ficate

authorities? A cePEISPNALZER RueLATPMPEy is a trusted third party which
aut henti cat es t he Ictyrfrieitg dosariphiet naescfusal apaidadonical publigation Eaantio WRMERGTe PersordiRiibd t Y.
The certifi cadisauh ROkeipigy syMéd. hffhb@netvheof@rﬂrsﬁmheﬁmﬁtg%ge of %wQ&r%@msﬂﬂgﬂﬂe

i dentity doqwmtnandeaage.theprtseﬁta@tss,.dand signs a digital certificale
cont ai ni Bg t he pers n' dent,i t one who trusts

the cer t3I ficate au't cnetpafes stcm. the edXong qu.'ucnt bT ngvemﬁlgy*on'cﬁ oftaﬂév Eugl Lr)xﬁre @3?@“’\7\‘] th a
hi gh degr ee "Bt “C87t 'Y i“ﬁét““l“tm‘t“g‘ "g’é’f?ﬂﬁ"ﬁ‘ea“°'t*ﬂ%‘9‘hf TeRdes preligitly statsd pdimplickly t hat
the certi fi &t iperst rofledeeddvErisem cositnginretioniged pebreding i jefdér(s intably mdldelvorrapiicy,  whose
publ i c key 29 wel [Ectkonenitgrsolanizamost transacti on envi ronnents, public-key

cryptography is onl sybsdd&Edn try @M@Rinds dfl he@h Jodes: Tibe A labhl S %w@-ﬁ%c&t@ns SRChbsea
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purposes. | ither by a n uBiehel! L e 2z ncwsa ator ew e secure
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actual ly happens is that the prlnter obtalns the server's certificate,
authenticates it with 25 reference to the certificate authority, uses the
public key-exchange key in the certificate to exchange a secret session key
with the server, and then uses the secret session key to encrypt the
nmessage data. A session key, by definition, can have an arbitrarily short
I|fet|ne 3 2 NETPAGE PRINTER SECURrTY Each netpage prlnter IS aSS|gned a
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information allowing it to verify printer identity. Wien a user subscribes
to a publication, a record is created in the netpage registratign DG B
dat abase 4p aut horizing the publisher to print the publication to the
user's default printer or a specified printer. Every docunment sent to a
printer vi aveowmdsy server is addressed to a particul ar userr/Quuo0ss si gned
by the publisher using the publisher's private 2 1 NOv 2003 WO 001" 72134
PCT/ AU00O/ 00575 -29 signature key. The page server verifies, via the

regi stration database, that the publisher is authorized to deliver the
publication to the specified user. The?ﬁage server verifies the signature
using the publisher's public key, obtafdied fromthe publisher's certificate

stored in th&s;ﬁﬁﬂmﬁd’wﬁﬁakﬁﬂs dﬁkﬁmm&h&mmd %%&Jsﬂd&ﬂa%%ycgﬂ:
accept's | eQuash Sl oAlivRls Hhked ol AL Bl PHSch ) ihElat abase) 5o Tong as

t hose requests ar q.bfl nitiate @’ﬂ @e@@ EEI’I nter. 3.3
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t he net pRge direesty brstereadei, dyrperereis aple fo plic bdxiatapEen pRE@Vepeith & dhefbe Hiio lit@ialgonirdlent i f i s
the pen on the netmpagerRe bl rakisly hewspafer BEicRaAE o B ok ABhiribltin® Wws FubkblidiiCina OF
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conmuni cat eﬁewwfagﬂh @vag:ru!i l&gn@e;s o}/a&%usc%olg typxcalp exgrea gmr ﬂ'? { nt mteg I;s éndrwé'alb%s[décrmgd'ﬂﬂfnh ey
hpubhcauons d then ﬁtowgv
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regul arlLy exc Sessi m‘\/\henever the pen transmts digital ink to
the pri ﬁ%‘e t he 5?'gT*t“a‘f““P?‘Mh"l"g"ea‘IP’Wa‘g}’&s°l§“r‘fé?°9$?tst§@?"u%?r"ngcﬂma@P@p*ptyowqoaltre
sessi on key appeaf YrekyaThe falkseqtions puailable fromy TanNewi Yotk dolnes anlin, e exahgaincludd\'PRE DneFIWT €S A
sessi on key “Nagdmnal's Vigenyatiqpal'i, ridpiion’i tBulitadWSAns/Liniohe X @ddhnBiygy' D brid $p6rs”. Thd) setaf haifable
printer st Okfnsds sEeafSd {Poblid@NY, :sidnd debun @@ Y pen it knows) indexed by pen ID.
Both have a |ar genw.d,;faa,mlznsmgsa@,rm&p&ﬁpc@m %m{) Qi A8 bk G e

f or get session k on a le re use asl s

pen corrgg W|ctw %ymmswfm”"%sb“' aé‘fcr%'i'ﬁ%l "W OB S Pt 8 Ponierag her
t hey know eé’t’f’ﬁfﬁifﬁé‘?‘“ﬁ“?‘“t(%?s Efoﬂ"’f‘“skhow each other) then the printer

det er mi nes whet heforpach seejongthpyradrs eptiontllp spkoifiesits tilxaittpomalitativkly @.g. o) hkdidaor Iohg)for
exanpl e, beowdsalytilhas P ob @ g Sor 'bi@es)aanu319ﬂesniﬁ‘ﬂﬂopblﬂonroﬁﬁlveﬁnglﬁrﬁQr &uQuaUv% (etghe
printer. if nhmaf Wb, of fmdBay.e. fsQpelctiR).t he pen but 20 doesn’ t t en it

initiat 26 he aut Wﬂs&ﬁ)ﬂm{ll %ésgcl; %&fe?:ncepol; 9 l(ﬁ:rgcqllﬁllgb%l’ o{ shoner am%frsgr b;:rs pt

meant to know t re t he
pen is pl acg’ “ 'qeﬁea%')m'ém “Qa"é w"m'g(ﬁt ‘%ﬂ’ﬂ"(‘fﬁh o "1"{ f°'f“h‘f’ f“P‘ﬁ'f 'é’ép"tfﬂ‘i‘é“
registration pr oc Atk ma)l *l"f° a'dﬂ’i“t"l (g5 fqditp) injdifferenpyyeisiods ¢o magch the dapectagsqphigticpinal s a
secret key- &xehRngyampledyproviph ehildeenly -anshadditsi rvgpeonk @he aprsopdele Y@sidh @C@lEcthe hcdrding tid1Be

net page r egresdersage] Theveadepcaw @ecifyChli@HOLRE whith tdkds pexedaice dva MbifbGhidalage. Duri ng

regi strabi on, theTRAMds WROSKRetuS edbt EtidhQR leeE?edtan ﬁ&‘rﬁzepw theShBrs aﬁbrlﬂh DGRy i nter

transmts t hs@fulp@nmel thfgﬂtth c'&ﬁx@e%‘%%n Fcﬁ%t%&bgc e Q non?y order subj c-cl:-no space cronstramls
gener at es a si on e'E for the printer and pen to use, and securdly
e

transmts t s"sstca"sbes'sf)d'ﬁ to the printer. It also transmts a copy of the
session key encr y Bt EAOMHPRER iheerppgpe. dhe k‘é’ﬁ’ TR entierplty enakle spllaborgies firpringy (Thiy is geror es
t he sessi on2Relef ojaiglee phich havga suffiieptly Joorifdgpe. Edkheartiglewhich Diplifiesrial clisbermisailterisg it pided
encrypt 88 s efiiogbukcesy theandiof e aiegd The Fifnens @EpiovElE @ l)Schdidd @.2. SRAES hnd PishiSY), making it

i nternal |y, mmuiexedreiys wilRnp birlRkrded). Al t hough a fake pen can inpersonate

a pen in the pen U\ﬁgés Al l@él'l'pﬂ:ﬂuep;ngghgrpﬂltmcs% iredbte gf@cﬁvely RSaL en%da essenqng (r:eadYr? tL he

sessi on key i ansmd t pater. Wen a previ ous y unregrs Y ed pen
is first reéltsrt erag1 Lgcqw"%sumft% q’eed use until it is linked to a user. A

regi st eé d but " uA™SRIFELPEOHE fPesifics HiFRFiply fetginaitier meslitinely (gt do ¢ dont smiiese). and 611
in netp Se fnssicallyrichigh espgndipistfictot lpwats thetreshald usag for inatrhingasigring toliaboragiveidaning. 8 Bgh ficor Whi ch
t he new pen mekss ittmote dikve that@@ korspohding keerdh) wildbe fitled 10ald Ghaddr sRRMGcPRFACiE. Q. diHforer ieilpiy 10
user. The pefords6smpsifiobdiffeleMayd b \REk. t han publ i c- key encr ypt i on because of
har dwar e per f or W%Qea&pm§toﬁlﬁham &eclﬁa tgpngofq)mular?‘ﬁﬁest wnhm a sccnon ([:%UM%E S The

net page sys Sy { he del ivery of secure ument's su et s
and COUP E % N%Q"%yé"&prl nter includes a facility to print watermarks,
onI

but wi | do %‘B"ﬁ"ﬁ R GIESYM IS PAMSHRD PSS frstinygh which fseesser e debiterpd. Fhgrebron | zed.
The publi shéﬁ"“l‘“ﬁdl’e@‘éff @greftrenee ferdEromdees yr (mallepimbgrrtor Yuett 1 thrBume of size pitiBages is not
certificate, which the printer is able to authenticate. The "watermark"
printing process uses an alternative dither matrix in specified "watermark"
regi ons of the page. Back-to-back pages contain mrror-inage watermark

regi ons which coincide when printed. The dither matrices used in odd and
even pages' watermark regions are designed to produce an interference
effect when the regions are viewed z ~ Nou Q003



WO 00/ 72134 -30 PCTI AUOCO 00575 toget her, achieved by | ooking through the
printed sheet. The effect is simlar to a watermark in that 'ﬁNbi ﬂﬂ

vi si bl e when | ooking at only one side of the page, and is | o Wit he
page is copied by normal neans. Pages of secure docunents cannot be copied
usi ng the kygdokraizp net page copy nmechani sm descri bed i n SagtyAusobesPs above.
This extends to copyi ng net pages on net page-aware photocopi ers. Secure
docunents are typically generated as part of e-commerce transactions. They
can therefore include the user's photograph which was captured when the
user registered bionetric information with the netpage registration server)
as described in Section 2. \Wen presented with a secure netpage docunent,

t he reCI pl eQIluceg%m}‘lggunL Ide?n§ere§“§ou§?t;[a}ny lg ¥low¥fcso ugolfll%r ll'lp’glcl t > St at us I n t he

usual way. The uni, Lfﬁ% secu t_he
lifetime of the dOCIARRHE 3ﬁ8“§'§€‘ﬂ?°éh°dc?6"ﬂﬁ'é‘nf‘“‘1 BE“'a”Pé’“ﬁF’I’d‘E‘a’t fefcjocalized. This

non- cont i gutRYFSPeFifing Mhetes waits prp, isperial oF BRFicCt Ipcarimepgne amiie forml. endis docdl orrgges md A
secur e docuhetitr thedacilifionzepnsies rof jpairy taEiiatio er W@wisn O profirintes e idited o heedivack on
verificadi omcdimbidderin, t o support easy point-of presentation docunent

verification. C easedbce '&%Jg blﬂfculltchﬁtlsm; &Er'lﬁ!:%ﬁ t, 0% addr bﬁonldﬁ'@;reclées Q:Il 8‘8&&8 IPor are
secure in a afafgef B&&Qﬁoﬂ%&n g\éxtaﬁ rlx%gek areTsca?eX n@é%ﬂ Rl mYomalatruin (ﬁJT y O bS tacle

to casual forgery | 1 ne current .verrt

verification pen, TETSEGRLNER news Aublicaon s pyblispep. ‘%“é‘éﬁ?t’?swd“\ﬁﬁé'r"é 'si“§’°t’f@e’ded
but is stl | [he Ptd‘t“‘téht“i’ PO P Breferenen RSty fhepsglciomersy, theetBaaNGImREENBInTYTitIprovide t he
net page 19y s muampticfraapigion svidorin tatiwebuisy. users are delivered reliably to forms
handl ers and.2ar e pevesistéERidzynondiTArsRRkaON Net page page servers.
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El ectro e prEbee e repfems o riskt depesiicys one of its paynent systens. SET,
havi ng been devel &ffrsiye isiyerivpesis plac@an the brpichf \oralita dnd id@nodaph) & MlioZatitgl deBfn@idd YebxiRaeTe Nt
cards, and tplicglarisgvitee frdtaepst @ ahdpabtii®r inRfetld QO lcsAGh¥hs aa;amvm the &N coRbunityGa
systemis i Qﬂﬁﬂﬂﬂdﬁdﬂ%yﬁﬁlcsﬁﬁﬁmﬁe¥ﬂgﬂ QLresﬁ%QH&&&uggs 18] aHﬁ &lﬂpﬁ
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i ssued th geertificates. contalni ng
certifi cat e "SAPNEPY TEEPE CPFHE thy sig ﬁfr“dﬁ??f’ﬂ‘@'r'“ §“F’§‘t§|d‘§‘t°¥‘ﬁ’t“f‘dﬁ" thre’esarrfagva\teplt h the
card issuer agﬂvaw opriate, and verifies a merchant's registration details
wi th the acqui rer Lethe netppgerspppmi txtin@page@ablichive ket/&Tc@npau che BipioG IR MuBi-dBdeGibil sizd WEh I
respective [tliseoh'@sasdblg RBdriShEpION S pob REibH s )iakAlint BEJukt hE RBIRMBE gSogragild Eovddik, T NE
paynent proGRSetion's B@sdip, A Kitelof dath FaRSs s@EdR edilB Chotl r&déﬂj&%u:g%mwtop %teic}p@a%e%s

mer chantpsan Qe eakd ghol der) and to authenticate themboth to the paynent
gateway. SET has e; been ad ed w deﬁ% (Hpartly because cardhol der

mai nt enance of ke ard’(’"ce'r 1Fi °"°fp¥° VB Y 8 A VEIPLRRE B AR deieh b gtedem,

sol utions Wt ‘?“ﬁf"&\"’h”“ﬁ"al’fd‘h‘d’f’ d@l"’”ﬁ%‘ys" Uierfgre allopy i 1f e polghatcloserypitsgrueselyey e r - and
gi ve the 35 car dhdpPreampledhe samg adygrising, “sjoti sa\he solil iin sapine ptertonivwis tohse@BINTvVeIBYE, GBS S .
4.2 SET PAYNENTE! sfeaderd lpges n@lopiyg@eitng Slicifertidartent W& b @@heniserog intolhéradvir@preiefiiny B¢ aCt s
as a pr @0y fpaportiohld spaeloda@eh Misier.(1 . €. the cardhol der) in SET paynent

transactions. The S t thenticate the user
and authori ze SET ’lﬂﬁ&e&&ggstw acfltnﬁmivuﬁs% tobtleqmgs SII‘CC(E] 8d9mfg:‘"%rodu% in omason thIi online

biometric uded g e°'&‘§‘é°t“‘““‘““ﬁ'°t°ﬁﬁ°é °s‘S" ﬁé’tgﬁﬂ"é consi sting of tine-varying
pen position and d’r“é‘% pffsgnalization t“hé‘ﬁ‘t"ﬁ?‘t“rﬂ‘ hedlegygstomitieally: bynnemtes gublisation seevets. lay

desi gni ng a *RYeHEE egsresaian can prpvisd prbifranity drobdreveram rvf bogl dedgephg nd aitmographibsg e sube@et . The
type of 35 2 disghiGhioPO@BicANEcAQ B RisBic T8 maki ChbrANIR He AT Sublh e TRledi bifh abtiR6lg ONI Y
affects the gl ien &f dikdd cabtir® BREshng Eved Hough BE a@%smg Eégl%ﬁitn] Y %klﬁgsipﬁ'&txﬁqn Qf the

t Th erti ublishe: 1 e profit- ecanse of'the er efficien ¢
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the user's blvemsmga egal lor las mlemlegl ad

a control | ed envErgment) t"' exa'gp e g 5°hsk""dW§'F'e“‘t’ﬂ‘é”Bf°d'ﬁé“t"Ffdé°"‘(‘f&W‘ be
capt ured, at "Pﬂ‘e”"gawa“f"isrre as the user' s identity is verified. The bionetric
is capt fid and stldy woh oipetiyad plagyien {n agiiagy mublitatiom e Banore kimploathn tdplateheat inser ' s
record. The nusiefidns rgiiobiognaph bicsiseate fublic@ipi' :0ve@didg Ypade A PbrtlfoRslexANEle kot @0t O t he
record. The SET cardhol der registration process is conpleted, and the
resulting private signature key and certificate are stored in the database.
The user's paynent card information is also stored, giving the netpage

regi stration server enough information to act as the user's proxy in any
SET paynent transaction. Wen the user eventually supplies the bionetric to
conpl ete a paynent) for exanple by signing a netpage 10 order form the
prlnter securely transmts the or der |nformat|on the pen ID and the
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The net page systemincludes a nmechanismfor mcro-paynents, to allow the
user to be conveniently charged 15 for printing | ow cost dOCQWEMNS@ﬁP
demand and for copying copyright docunents, and possibly also to allow the
user to be reinbursed for expenses incurred in printing advertising

mat eri al . Wodn@ig‘er depends on the | evel of subsidy alrqggysusbmesrsled to

t he user. en the user registers for e-commerce, a network account is
establ i shed whi ch aggregates m cro-paynents. The user receives a statenent
on a regul ar basis, and can settle any outstandi ng debit bal ance using the
standard paynent 20 mechanism The network account can be extended to
aggregate subscription fees for periotical s, which woul d al so ot herw se be

presented to the user in the form of individual s

dvertisers, advertisin ators and puy gs}enlgnt E dg' 4f
TRANSACTI ONS™WAER, .a USer T equest s a net pagerion o Parts CresrSppy reupeon
cont ext, t hEIHPIVIE S0P BT Suppsre T hese RsppweRS.dnclyding support for expmptedapction of sivestisipg | on
| D 55 in th®apaAyemation ispartisilerly desirapip o fhe pladement of biivartymentsondyich demsrate sngpl awbungiof ifporheh e
t ransact i onsubhds smativglhighlydocdippidiegisintnon i s t hereby able to establish an
appr opr i Bt e cont ewdce ﬁlﬁ@m@th@b&ﬁ@{oﬁa&d.ﬂ@%g&oﬁ“}ﬂﬂs ﬁmﬂwmemﬁnazﬂr@“ﬂm offa PAQE
Wi Ch 1S NOfierphts & sertdd 6rkelpbrfding1y) BYERNIRHe? redordEineP BladerGeilch B reldHR hergds phtGiiod SdrvesS
uni que I den%etn){hctne aeeStbﬁtpl'oln%: erQa scé?lpetacﬁ)éste"s A tXxPc!icg]ll; _exarrit‘) G | anO| Y& addl ng
items froma re-gpr% Bled caral 8g page ™t derofe el aRjeagn. ik s pelevart pyHYsrIeY*
cart". To pPBtEECHP#*NCer’' s privacy, however, the unique user ID 60 known
to the net p&fe syY$BRIBEFSi s not divul ged to applications. This is to
prevent 1@i f & ent ingoppdtioc Biteriog pr ovi ders fromeasily correl ating
i ndependent | y acC wi¥Lesdnithida €dp ads QhicAbthef BlbkationsBlied 6 BALBnrheft Ot Sbef-RLcirnO ProfiET VET
i nstead mai RlalRS dBu@nonynous rel ationship between a user and an
application via a ynigue alias 1D 65) as shown in Figure 24. \Wenever the
user activates a ]hf{aagéi I nﬁfmf'a ged with the "registered" attribute, the
net page gag'e serv® Siripgeyecioy page registration server to translate the
associ affed appl i cericoig=iB5 | D 64, together with the pen ID 61, into an alias
| D 65. The alias pdsniasnprEi@icessubm tted to the hyperlink's application. The

appl i cation mai nt @heRrofikain®s d fieANR JoRily bBAEURGRY, 2Rsd Atushizait \orhSodP! € tO
retrieve us%ﬁé‘,g%khthﬁvaﬁgwﬂbmug{%;| on wi t hout know edge of the gl obal

identity of the uger“.boT eﬁl%st em al So. mai nt ai ns_an i ndependent certificate
and priyate signaf il & REY"FEF BLERUEF U "5 EHines AP 236 BITS M iy QB it to
sign appli c B BHSH fF Popraose pf mpking Krommenfatiny, dlthqugh thers peeibepefits iy yhajptaining a single

appl i cat i on<oligheretivé fltering yeftes indepindepsly of arby(parifcglargatii¢ativn, theln ere ©/y S4s@mwhy i ismmorel prictixgl to
product bar meitghea séphtGrctor fajepr® publicklién: th@dit likkpib beQridf pvediap Betwidh Tk @XbrE & GOEAEs 18kthe
favorite ap ElJmE ﬁ@ltchi@tﬂhag &tv@ﬁm@e tvf s@gcﬁmg dittsnl pultliga’iiona.% a Eﬂl‘mﬁx‘r is lﬁctly Y (VQIQUﬁ'EsmI ypes.
2 1 NQU 2 00?!5_ um Q&L%J&%ﬂmw v;an]s ls p-ar;go% thgvg-lu M%}d? %ﬁz é: fouaﬂcenewﬂepéj éoltllgc?'r;like tering

. leging’
associatgd with a plicati rovider, and the system nmal htal ns an
account tzgn Be 'éf'?‘pe('f?’ Rélé"(_:'ﬁ‘_mé"b"gF’i"géfgf“ﬁﬁ“‘fﬁ%‘(gwmd‘é’?f""’f"o allowit to credit and
debit the provi defonagdedlp ingiding pame, e aqisss S IRaGoge, statercogpisy [elerbepe pumberproskibd &y can
be a publ i shuure. f arqyesinfained baabipagrdgistavion Beret: cont ent. The systemrecords the
user's w | | i ngnes Prefepatisrpseicna, iich@ingIisld S hualkied, dned BldiiRal sheGkewisSfobdVb haididned he
expect ed fr aquemeyayof publication. 5 4.6 RESOURCE DESCRI PTI ONS AND
COPYRI % A pref eﬁﬁe@ﬂﬂ.@aﬁﬁ%ﬂhﬁ{%ﬂ& rcﬁ)efs onhe IR Hhhifafea i ﬁé\ﬁgr]s RLchPcEwgldﬂi?e%xe g.lg%ggr amis
shown in Fi g%v%rﬁséllno'relicgg(:h (r:ll i(l% m”&iggsu%n%mgoganhentd 0 'eCltt ITB.%/ & _GSCdI'I e by
one or more resource. descriprrons. 840 RES ot E e He LB BT gre=i% & ##& °bubl i n
Con met adat *WPRHETRIVE &) SBHREH —oFgned to facilitate di scovery of
el ectroni c resour Eerghose[ss| vhp, chpst to reyeat eriene! Anfarmridngprrpvertisng tpimevsey\dhe [imbriialas \Web
Consorti um (@dggjed Baigitvpehet I3 @istiafivh beokr. HrthebRMO 6 kuck itbantion, ivertisify chrdS Rrddied B
descri pB6ON waByis dr Medindglaphicleds@itbaSnichtd vl Gp P 2014 cIfz€ Net page system

automat i cal 'y trapgh 6hSpeh BV, yfthiof §5er afaAPMMES fsSesleRa hs' I brvpud OhAE! Sa Y1€N
users print co yrlgaht cont ent . . I
netpage” registration server maintains the relationships between them, as shown in Figures 21, 22, 23 and 24. For

registration purposes, a publisher is a special kind of application provider, and a publication is a special kind of
application.
40 Each user 800 may be authorized to use any number of printers 802, and each printer may allow any number

of users to use it. Each user has a single default printer (at 66), to which periodical publications are delivered by default,



5 COVMUNI CATI ONS PROTOCOLS A communi cations protocol defines an ordered
exchange of nessages between entities. In the netpage system ZhiNi\t 2883 such
as pens, printers and servers utilise a set of defined protocols to
cooperatively handle user interaction with 15 the netpage system Each

prot ocol i swolobaisa at ed by way of a sequence di agram i n wamgkudoles?s

hori zontal dinmension is used to represent nessage flow and the vertical
dimension is used to represent time. Each entity is represented by a
rectangl e containing the nane of the entity and a vertical columm
representing the lifeline of the entity. During the tinme an entity exists)
the lifeline is shown as a dashed |ine?®During the tine an entity is

activ e, t he \n]hilslc ;ﬁée! pﬂﬁed'olsdeﬁztﬂ@maﬁ&d% lﬂgﬁm lﬂ’odgf) \Q‘ﬁ:h thguser ﬁ g#ﬁge’l'hg ng'cr QJe&LgE(Q I's
consi der ed mﬁircl?puggmg QIISCY%L %ﬁﬁo 'Izctp o ?t% lhr 95¥r s%er}au aner ubL ﬁ)e e al ! y

cut short as on as Eévq' d°§’ "6?'8’?’8@6

SUBSCRI PTI VERY WM 'éf‘?“é‘% enbodl ment of a subscripti on
delivery prot ocoI When & 5\ Ritpsciss Pﬂf*grm prblipation $07) thy pyblishan §96) G- spflicationerogiden@gp) is
subscri b® t gutkprizgitp privtip especified miirker @ &t pseyta defalppiiner Ubie suthgrizagiahi chri b@ RvoRaa it aly@imb Wivd OUL

25 di ff er entubey Eaciusdr miyBivy scué B 801 QthialpénGifeciitd 1d  sinPbVddr.0F (G RITRMoreA @A barcRbig N S

t ext obj eCt Srifidd thed fer RRERAEL a8y of i USer SRS CY | pt| on delivery protocol
therefore deli versnl CHTRAL (SELUgt Ures to ind ldualﬁmerl nters via

pOI nt cast ) but de ’L gr S e ar et()f Conctomrﬁondmf)user(?{osle \n/:?m ain talpw ¥ nelpﬁiéegnstrauon
appl i cat,jon S{Yen gete % YYfirst obtains a document ID 51 for each
docunent' r om an IAD"‘?(-H"W@% 3012““ b¢ utherized o a3 Paiseliy nelpE Primantaliceing Welt pageeInd

i ncl udi ng i trgragkdecurpratnencoprBred duging Yéeb) Erovdiesic beicgpbenienn Sprinttdon hdreardaag@gepadever | O
responsi bl e for t Te: ehpgeyei catcomeaydn behalf of @GititeLplovald, fech ind cdMahsHEAE S thebr: eQ)Mi

appl i cati on ulrdagiGlnticalidASprifubtlds Gk priMgikr's Brintks] A idedhe @ ’mclw%vénnﬁg E&'eﬁc\(%ﬂgﬁe@

m'll t I CaSt Ch:m@i mmm andluLﬂSé&Ogaé lEﬂQ%ﬂl’EE?l?m%%y (HCSI n cnltl;[eﬁs Yp ije nnte OVldgnat ur e
key. Thegpage server us %ﬂ“nt appl %?otl on D18 obTal'A from
the regi st ration server the CoFrsEpsnaimy ﬁ?é%“‘i’fﬂ"%ﬁ“,c"’l"ﬁé’ ‘E&‘@F“’@%ﬁf"@’&t ed
printer 6‘2‘“("%1? tor PFEAPE BEREERY I°?“8f‘ afras 818, ipsjugipgnaicy pddres @nd yeiephopecymbennglobsyr MRy
be the us er 'pepferdusés & 16 ipcluding privacy Yelivery gl Icdlimtion squingscang iu@Wt o biGweitric irebdrds at7ecomafing The
appl i cat i on'u® ueeNchdoded GaRinee 838, Finguifind SEEeicPAGRWRRE M 8 1 Quokichil, YailidtRd BYRS SAGE

si gnat ure. Ek@spﬁgemsﬂayc&rm@unvmmwcommmﬁmﬁ:&mb%mat'0“ server fails if
the appldgcatyon Ilpa@oggr?, as ID don't together 1dentify a subscription 808.
0C

The page server then a at es _docunent and page instance |IDs and forwards
the page descri pti"Jf&ee Pher TRIfHRg e 13135‘°55ﬂ‘“k’f°d‘“f“FPé°“ﬁ‘f“FHf - @ the nptpagq nefwary e s
the rel evant™gist’s Brmagie byjthe suem engwsess bihalinte s ofgegizedtah @ higsrihn bicfpldets 924 # Btfemd t 0.

|t then ret (smbpdimeniaf wingh jsishpwigih thertzss diamthmireRipere DS t 0 t he application for future
reference. @#ce t mstapipsti cati on has distributed all of the docunent

Zte : \L/Ig: graslst to t;he ﬁ&kﬁ&ﬁ&hﬁﬁiﬁw&ﬁk@ﬁ&@hﬂé& {;\%lﬁ{i‘ Eog&:lmﬁg I.Eutlgo %qu\!?zpsc(c)c%%? o
or evi ous| y Sﬂg:'& %&%ﬁ@e*a@&ys}/g i ﬂ&lﬁn 31\" Q%gatlc oﬁierfti IIW Elﬁggﬁ\?@' (?FW_EL is ahow,yg

PCT/ AUOO/ 0057 TR ervers and printers nonitor the appropriate

mul ti cast cHhnel é“&HEF"T%’E%‘rWt heir required rnntent objects. They are
then abl e to populTatretpiedreblisiensirGumibnyatiqaiyi 193 @R tpageb@CdidBaiLs pEriokaifsd pibiRMion of B S
al | ows t30e peage-bsediihs. Side BktkiVeaLRhe ir€in G0 GoHIR Pleforntad teAGpiLs, M LARNASES Jhe 2N
it allows thggepdiorete editsiallcsherty i Nt t he docunments. S.2 HYPERLI NK ACTI VATI ON
IPEO-lI:_ICgUGI‘_eA4Er ef er rﬁﬂn@ﬂm% ﬂtsect%tl cagbe%gz dmllh wiﬂwavca.%llng\a/‘ag L rkl%?ng ¢ J;SOO;E gdfj;]\)uduil %;fé:s ISDQ(r)]V\II’l
communi cat es Pl'he 5 g ?% ?“ﬁ°§‘ rf%"éT“e’é'lh“h‘@‘f E‘Hd’é°"5‘f"l“ﬁ?“§?"°$6£“‘""’fl‘f’é° 1oFafe clgsely

i dentifies t'ﬁ%‘d‘ﬁ’a"é e‘d =128 PRI GTPIAEPE 2t roping materidf precifionily ithinrthe afblicatialyecakon OWs
the 1D 66 of°f%mﬂ[&eﬂmﬁfﬂlﬂommmpfemnmnnect| on protocol. The printer
determines, via t e diuial cohbh@selecRd DfickiseR AENIRBExt Ah astolifed RAGES SIHME!is tHed Bid out
handl i ng themp,a,ggumsa,gsmg,@ggs 1 ~ 1D 50. The address nmay already be in its

cache if the US er caeﬁnr{ eo%eessnllnchxmﬁl\llﬁe SSCI’CIJaO'gtha? ar'\{y1 tc gﬁgt'pf%%%gg@@g‘gﬁ“ﬁ-rhe pr i nter

t hen forward P idioRk

| ocation, t o aém" 'EP‘@"‘%'& W il’“'“”'T‘f’lé‘”bg‘@'éy CUPS s DS settipfesizp Bigfecnese@e fevipt $20n 5

i dent i fi4% lﬂF“F‘I‘fé"“'péfUé"“'r'Dmﬁ?‘?ﬂ‘ odeerese penies diptinestmifiompdat - ermint’ s zone 58) i f
any, the click lies in. Assum ng the relevant input elenment is a hyperlink
el enent 844, the page server then obtains the associated application ID 64
and link 1D 54) and determ nes, via the DNS, the network address of the
application server hosting the application 71. The page server uses the pen
ID 61 to obtain the corresponding user 1D 60 fromthe registration server
11) and then allocates a globally unique hyperlink request ID 52 and buil ds
a hyperlink request 934. The hyperlink request class diagramis shown in

F| gure 44 The hyperl i nk request records the IDs of the requestl ng user and
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The second page server sends the hyperl ink request ID and application ID to
the first page server to obtain the 2r'J corresponding user I D and printer
I D 62. The first page server rejects the request if the hyperzlt NIV ¢ duest
has expired or is for a different application. The second page server

al | ocat es ﬂﬂﬁ i nstance and page | Ds 50) returns the pegwugeddshscat ed
page IDs to t application) adds the conplete docunent to its own

dat abase, and finally sends the page descriptions to the requesting
printer. The hyperlink instance may include a neaningful transaction ID 55,
in which case the first page server includes the transaction IDin the
nmessage sent to the application. This-28-lows the application to establish a
transactiongpeci f | u&gnto%‘t, for the hyperlink activation. If the hyperlink
requires a user alras, . I | i as re%ured" attribute is set) then the
first page server O%Hb‘?‘“ﬂﬂ'f 'ﬁ"’t’l‘i‘é "de"r‘?”f’f)f%f IRt SiTpEOn ARAPETITPY ITES omBHIEPBSL | on
D 64 to theewoggi stration server 1 | to obtain not just the user 1D 35
correspondi ng t o Tizerimersikiideburthagsmsothd seprauph ofigforindDorGepeci@O® Ia @isghosrds igjorl d t he
appl i cat 6 oninfbRain charkd vetwets Rtitipleldsers! dditibnkl CTha be@iic infommadh bodkfits bihd page hiQ:. MR SRAHE
sent to theRRakoh Gomdsis Grithe o@ettl tewmame; ay@ap.pftrt ﬁ.atdsngmngtso ﬁ&thplcébof@m

user-specific con t,.f A Gk ) ’\',DV\RI €
RECOGN TI ON PROT {v]\ﬁpcomam ElslygrrB% xp rep tJ ﬁ éxtcnsible "g‘ip}';"‘ﬁ'b age \5“ Lg_lﬁus gthc St page

pen, the pef EBRmYeeLRaseef ﬂ‘é%’f%te&dt U"’t‘h‘é“'ﬁ‘l‘e"é‘?’ 8§tf°"h°é't‘b'a‘!j§“‘b‘?"i’ Pftthe |’°9'°"I'he
stroke i denfuiopighsthgipyeis bringtet. wiich ingthipease fip dejpg provided byatydlayout The text ¢bjatt eqnuaifspmipddedis t he
pen | D 8@, iabggagenades ppenpbivtamgmaticBan@glion, nth enbpideg dyplicRimBinandid sithipoigaphpaibdning 0 t he
page server 2 1 ANGlape 36)63ndd: DAGrhage’id 3d 1PEG J6bo wJ»Qeziadsed'fc&hﬁmsdﬁuﬁke /M. A graphic

PCT/ AUO0/ 00 3pfeax exchifes a@gg,g,mgggaﬁgk d,@@g,gphtch@vcggg,g, descr i ption identified by

t he page 1D and d%e &Il &lgﬁ:o 15! %}&q sénPQP&lacc%n graéyrjc 0 egi §n8kéd u:folf.w (Q%Ieét? tkmﬁghd 878,

stroke mters‘g” 8, um n@h 21 a({1 ‘{ig

the page_serU8r:Bgs 8”5; PH dr"B’R' egs 3 deiabed B ”Fl“’é*f"ﬂ“"%‘“glﬂ' glEsafevopt Abiects &2 Af t er
a peri ogsof symPafediinArla. Theayoy psesa gppgectfprmy f‘l‘é""ﬁ@wﬁc‘ﬂ‘%t"ﬂ“"°'t%‘°ﬂsfge server sends
the pen 1D and the pending strokes to the registration server 11 for

I Nt er pr et at irable 3 - hepade@yod bisjets ON server | dent| fies the user correspondi ng
to the pen) randdie SEmer aCTU rgwri ti ng nodel 822 to
interpret the s as handwitten| t ﬁ'ﬁ‘ i}u it has convened the strokes
to text) the_r®Y ation server retur B¥9¥t edt to the requesting page
server. The|PMBe serfR8Monappends the fext to the text value of the text
field. 1 Op.4 Sl G\ArebdebitERI FI CATI (PPERROIOCOL Assuni ng the input el enent
whose zone GAphSTT OKBoshigN €7 Sects 15 | stgnature|fiel d 880, the page server

10 appends {he strok kg fretd—s—digital ink. After a period
of inactiVvi Eyr-R~thRerzanes=e 2 gpat-ure—eld, the page server sends the
pen I D 61 até’{‘ ne pe lnn strokes tol the registdation server 11 for

verificatiop. It al sP®8ends the application I D ¢4 associated with the form
15 of which|the si gnfetgrationphigcldDi s pEMEXSlas wel || as the form 1D 56 and the
current dat gyegink entfipe the Torm The registratijon server identifies the
user correspondi ng t@nbNe pen, and Uses e usen’'s dynam ¢ signhature
bionetric 818 to verfgbyatdfp strokesps—the—tserys signature. Once it has
verified the et 4e—r-eg-i-s-t-4‘-au-gn_se.r_ue.r_usesthe application ID 64
and user 1D E’ to ideffify the user'k applicatidn-specific private
signature key. It t MR8 es t he key o generateja digital signature of the
formdata) and returfeethe digital spgnature tol|the requesting page server.
The page SEI]Watﬁ’rméitSSI gene ( ne 20 di ar tlat Si gnatur t to the signature field and
sets the assocrated—tornts—status—to—frozen—The digital signature includes
the alias |65 of ondi ng user. This allows a single formto
capture |?‘|p| e us?%”r”g"'sg‘r"r’ °Fur es. 5.5 FORM SUBM SSI ON PROTOCOL A
preferr&d enbodi meVifesshed éP°‘f°cf?’rﬂ"§°ﬁ°bﬂ‘|°§ Sifbgistptiar 29 RTSistEn SERCRRE NYPARE ngiYRFkeR 46

25 For m subryesspicifinpagsdasqytissepgrated figm theshamd phjegretp phighk regst | vat i on. It thus fol | ows
t he protocol defi rihehdspbscBied publzmionis R3dy wibt fistrid@aiEthe nepapa mBilieGinfsiner Aaaistvims. | n
t he case of nap éroe mapky Dedred 10/ hnidud1® fohéll&@‘gl‘: bd@kmsﬁﬁ'cg doéHeh QR BB RMA@@cSENt by the
page server 10 tO ﬁngve%mulem& thFltm?sz sﬁ)LeﬁQf (lﬁ%&cﬁc‘oﬂeﬁt a}uhﬁatis Qrmmc!lsghaﬁrﬁl r@‘r@Qn the

current Z@at C?l § ;rp Lhe formc
ubse h th f th any
fields, Then t & [a?s ¥ i'sf)'ﬁpcf/'ecr’f “f‘é‘s gach: ong "E‘)'"m‘”'t"%{"b |°h§'l'g°ﬁ1e "I'ils'f”é% 1D

65 associ at ed vvlth the corresponding digital signature and




30 obtaining the corresponding certificate fromthe registration server 11.
COVMM SSI ON PAYMENT PROTOCOL A preferred enbodi ment of a conmi d\0¥niBay ment
protocol is shown in Figure 47. In an e-conmerce environnent fees and

commi ssi ons nmay be payable froman application provider to a publisher on
click-throyghgymidsansacti ons and sal es. Conmi ssions on f gRgyaR6lodeM SSi ons
on conm ssions may al so be 35 payable fromthe publisher to the provider of
the printer. The hyperlink request ID 52 is used to route a fee or

comm ssion credit fromthe target application provider 70a (e.g. nerchant)
to the source application provider 70b (i.e. publisher), and fromthe
source application provider 70b to the3srinter provider 72. The target
application ' | ' N =To Il l he. page. server. 10 when
t he hyperli nﬁ%gﬁ% b’%:éhzé%ﬁ J\,/g,?.g,gn .as ?:ggsgrcs %y%é%r%n{nus?e%fil o“r?%’@ 5 pﬁ'."p%peaf‘f t he
target appliCation necls TEeEERIT PHREMSIPEEUBHR e ReToetrisrelviierdpeiving s
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00/ 7Z134 5 35TkPfafe séeld PetsBiety dochivatipededivied Pige laguijisl @8 fharddlbntesd. 1 dent i fy the sours
application, and SeRhSprikd Bas Gkl dit 12 1bjde® ol WihRn #sGheS Vi refeiS Bl ﬁ-ﬂulrcrarﬁ-lr&@s n'?‘e%ly-e[] 11

toget her W t B k0@ SR && 2B La3kd@n | D 64, its own server ID 53, and the
hyper | i nk request J’Q Th rggjf]g%rat_l on . server credits the corresponding
n

appl i cati on provi der™ £Eceen e printfr prints Pages a3 ghpn they ean peiglivessd fsquring sappier of
provi der , | f ©EREe Begpre Wikimags b pVERE prhasd@iae@blest thin (Q0KR) The prittrecamipdrefpredipld ippxessi der |
it sends!Q heof i90isysh eages jarity ipfernab fAMBrmsnkiry, allowing fhraemparingtiuffess|etc JRQminE DAY 2 tog@icher
Wi th t he hypmedpermycond.abjsis sduivdich. to FDKB P AYR BB of fage ddis G5 sckoki® whdhREsdkithrMKihd HRSE S t
D to identidxpecttdid offade Bitsdkliverytd a r&UAR ndoktk. Credit on to the rel evant

regi fSt ration ser VeﬁveJuQ@leaLﬂ%_c%m&shﬁchm\Lhm&rpﬁrllepmns-gug% gpgv.gl_thé I‘xkl;:lalhi!u 819 us%(rl;v}{ler
credits the gonrespandin riILEL Provi der account Af, The source

appl i catjon provi %%F"s | §p%=§$'fp(l)ynaf"fl§ BT T 11 8" Bl SRmeecuERt s T35 t he tar get
appl i cat 1%n provi d&Peveraif e prime s Inriat eepmom Pasy Alchey thep the priptsr Vith b npbieyto myke pspef 2
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provi ded5 eaadhhold: Queksdia Bigssiord Hale RGN sBREWREK i nterface 75 1 and 2 1 NQU
2003 WO 00/ 75134 -39 pRruield AUO0/ 00575 optionally a |ocal computer or network
interface 752. Net network Internet interfaces include POTS nodens,
Hybrid Fi ber - Coax 'F%ﬂg‘b‘a‘ﬂ“@“ PRISBES FREISITaORSESHET S 2 S FODME MeFRRFEIsers:e- the srdhalden ¢ o
transcei ver s" i gpP@HEnsKHNSs next - generati on cel l ul ar tel ephone transceivers,
and w rel ess | ocal Tt mwgse systalhjuses biomeirirs 10 @ithgrgia the k5@ @@ lauttiotivt EBTIPGRE@S. BedaBd thed@terh EEE
1284 (DM| | i€pen-1et. tthe biothetdBassds the @t clondidBabR- cTnstﬁthlhﬂﬁtaﬁymm&m anuggsu?e R.

| EEE 1394 ( FiingeRW: bi€heiric @Mdiko MeRlkeh B WdSipSiFR Fildlnieh <AQNRo e ;JQ.?LIMEIKI ABGnet Bk Hhpees. | f
an Internet connection is available on the | ocal networ t hen the Tocal
network interface can be used as the netpage network int erface. The radio
transcei ver 753 communicates in the unlicensed 900MHz band nornally used by
cordl ess tel ephones, or alternatively in the unlicensed 2.4C Hz industrial,
scientific and nmedical (1SM band, and uses frequency hopping end collision
detection to provide interference-free communication. 1 ~ The printer

cont roller opt| onal I y | ‘ncor por at es an I nf rar ed Data Assom at| on (I rDA)

Y .




The infrared (IR) layer of the printed page contains coded netpage tags at
a density of about six per inch. Each tag encodes the page |01 Ngg20p, and
control bits, and the data content of each tag is generated during
rasterization and stored in the conpressed page inage. 2rJ The main
processor es back-to-back page inmages to the dup ¢gt  engi ne
controll er@g%lgﬂ§€ach print engine controller 760 st oresi’?ﬁgg%@bn%@essed
page image in its local nmenory, and starts the page expansion and printing
pi pel i ne. Page expansion and printing is pipelined because it is
inpractical to store an entire 114MB bi -l evel CMYK+1R page inmage in nmenory.
7.2.2 PRINT ENG NE CCNI'RO_LER The pagediexpansi on end printing pipeline of
the print enpgine on er Gonsi.st s of ed | EEE 1394 seri al
interface 6@8“““"“ °“'6‘°ﬁ‘t5|‘:°c39'8eé°(‘)"6"ér“°'7‘%‘§“‘“°“mt‘%ﬁ‘&" ‘? “¥Bup 4 Fax decoder
764) a custom hal F’Edﬁ‘e‘f‘? W OFipRRETe 1k ST paypgs is 19 regisiertthsprer s Biomsti Bihe »BEe o

| i ne | oader fefisyrtiopservep iy jydope infggPntrolisthepvippnment forgrampler bankf vheretheAg@ettiqrarnt by eeptiyeds et TM
pri nt head 3hOsamekimeas e bstits idnaig is RifiIOTE Hidethicis cafhdd ardiPerEdal BSregistiatich daldask) lisked to

buf f er eds Mg krs M. IR VAPE pHIBEEN isSisd AR ciphtie® anPIRAM 3 e 1350, ThedSET RBanAEHN
speed seri al, t&l&?&&@?@mﬁ.ﬁ% dd'Re BLEN! pmdé L.%&Q%? ﬁ.ﬁ‘ cma@ mle Mﬁ@&k &L RRAM

769 and passe hr ou ; u pri nt Ssﬁg' contr {3 ne. Once thg page
has fi ni shed’"sr"""""t"“%"1° o AR T UsT 'c‘fé"EF“‘é“"“"Ptﬁ d""“ MTESRS Rt “page
is | oaded. ‘I‘Ffé"?’fyl"st‘ Q%ﬁ'&“‘d‘l“‘“‘f‘ﬁ'e pi peI i ne expands (at 763) the

JPEG conpressed c¥hingneserCrantialy sippties the biprtria ¢hsrorfinlete a P@uont, fohexan@le by fignizfs 2 netpage

Fax- conp0es sedl fdi, e @iite} selikely Odinshiat yo@ ropdercitifeimatian)) e pea 119 artd theGobmeriichizta i thd retgad

net page t ag regiskdiBh seR& R setieh GrificOtnd didnertiGin febediB be Gl ideRALH bl Bhe 58 B, bn@ RomltheR on Al |
in parallel mﬂlﬁuéﬂ%ﬂﬂ%é&ﬁe@&ﬂ%ﬁﬂ%:&aﬁ&c id.65) the contone CMWYK | ayer and

conposites mcn lpe b| -l evel black l'ayer over the resulting bi-Ievel
CWK | ayer. he resol tant °bi-1evel CMYK+l R dot data is 2 1 NOQU 2003 WO
00l 72134 PCT/ AUOO/MS@%PRes sysamingiides @ @ecbagism REmitrosparpigrts R allop 4 usgrdore cquyspienfly dhasged ng o
t he Menjlt T prinfine foheasicfordios o demapd andsfor corfing doytiehtyiodufieats. gnd pRably alsofo allawans aser ¢ ne
buf f er s ar e bsikiabuesel for expinitEin@ired in(pkiiipg dkABHE mblaral. ftic Madr depdn@s@e thpleteNdf Sibsidf @reddly X
channel s of pm.dehlemalmdot data (including fixative) to the MemetTM

pri nt head 350 Vi a yjufie B fphiEA6k it L Ao LB B eP GNE hher ol O

controllers _760 are usa‘ rnoun slen ? ” ulptg . gagratlon
they ar %sy%ﬁt%'ﬁ‘i"%w P o8 2 BRLT B 1 AR ‘r‘t¥:°“§‘f‘“§‘ﬂga‘1° g “E?tl “8 PRt

engi ne 0, mdisBt ed via the external mastcr/slave pin 771. generates the

| ine sync signal TROwgek ecduit @angh gnandid ko aggregatcTont@cription fets ferrperiogials.cdith royldlase 760
contai ns a lobuwispe@etnpitaRasEinithe férhdf ilddidubyaRGdE.0NI zi Ng t he page expansi on and
renderi ng pisael i NGransdeidus guri ng the printhead 350 via a | ow speed seri al

pus [73) and cont il a'uttgmtruttﬁt o f3R B s U Rcald o 0 sppibasicn  Brcld Ui 14 &
% specngcru'ansactp ?De ? lhc ag f]ubse?uem mput m:@rrtglx the Baﬁe i ngfdhthg ?he tranpat(‘niri\tb) an gl Vi ng

Letter pages

a line rloatg e ppficagpn i thgrhy ablg fo °ft”8‘0b““d‘f?f°""“‘l°FP“‘E"h‘é’“f2’°’ sfetsi ons of t he net page
printer) the two pYbenitputeoprpys fieough @ pagdiwhish is nat yserggcificeliopeyver. theaapplieation apst v haMse's al ong
the short diunasinmn wofablish @ cqpag  t{pBS Sxanple ifjovds Agingitelnd #0B: alpeipented katalbf) page th iz .
These |ine rugd fmd FsRophivgldn. 14 frdiderthe L& pRRG, ndeleR) e fnlgRILADGYkn&Un 1d i QerfyRRGsrh TM
pri nt heagh "%mopcl"vuig&] o aiffcalidd!. BN :o‘il:%éhgﬁerﬁ&%ﬁ.?a s prsOhaeks om emfy\lo GQ\H. ELthNy The

present inventl on, g en described wth erence to a preferre

enbodi ment  andHuBEr S s peci fic al ternatl ve enbodi nents. However, it will
be appreci ated by Thipee s%F‘Ptméd"T‘h‘"f‘ﬁ‘e mpiniging 7o, AfonyPpuS [relplionthin etwemm A ikl apf

ot her emnbodiarriiretion via @ priiquedlips 4@ 65, psohpve frdigere HoWhendvir the kseryactiviates & pipdylial tageed With thg| so
fall W thin ‘tei@ergpinibut, the ndpags ppperve hskdtiracipgeagaiton ssvrantanshn the Aecioddchirhiatoy, |t
wi I be 351dabst, dgdertvitale piaies1] iny A alel 10185, n& aROD iskner seomeo hehygainkls bpdhchidd t o t he

speci fi c enbodi mengs H@ﬁ&%ﬂﬁﬂs slafd .&ohﬁx.oqfnﬁaﬁ% aBPBChd & GRS Rfleve bbSlelili Y
docunent s |nco efer ence as’appropriate. The scope of the

i nvention is on "°"‘T"B°"&['°wddgf)°f9'f ?1“31 NEPARNEECl aims. YI; | YAUUU UUS75
Recei ved 23 May 207@91 “2“‘1““1‘%@3‘“'2‘@?0’3 ingensagepy cerifiopte agd peipagEsienaivrepkeyioF FRGHOR BB R ab e
a user to i reeeiratient tofiow i togigrpprljtatin rangsftionsarr behalf of famyser gsing pplyappiicativpy epecefic infopnatiom m
utilizi P a form proiagi @esygaiiorogingpeobdcara@qde (URE “HyfeAiR” adi @liddd ihe)gstemmdedds ARtoti® N
relating to fHhiecQnikil6rine afrd: Wakudber stpBaua Ypef.aCe havi ng coded data indicative
of atext field relating to the conputer software, the method including the
steps of: providing the formto the user; receiving, in the conputer
systen) indicating data and novenent data from a sensing device, the
indicating data indicative of the text field, the novenent data indicative
of novenent of the sensing device relative to the form the sensing device,
when pl aced operatively relative to the text field, generating the

|nd| catl ng data based at Ieast partially on sensing at Ieast sone of t he

e o .. ' I S - o o, e - I




15 3. The nmethod of claim1l or claim2) which includes causing the form and
the coded data to be printed onto the surface substantially simNOYdaiEously.
4. The method of any one of the preceding clainms, including the step of
perform ng text recognition on the novenent data to generate conputer text.
5. The net haglophisgny one of the preceding clainms further dcifdusblbazgs t he step
of, in the conputer system recognizing whether the novenent data is
indicative of a text editing command drawn on the surface by the user. 6.
The method of claim5 wherein, in the event that the editing command is
recogni zed, lE)’S?ér ating the corrput er __systemin.accordancaw th instructions
associ ated-with the editing command. 732-The nethod of claim5 or claim®6
wherein the editi mmand is selected fromone of the follow n roup

StrT ckout | under | ER RO Nt A ST PR PO Pt O St SHNEL o
of claim6 e%‘hW“&FW‘%‘@F”@YH“%”@GMF‘ﬁg""@ﬁf?ﬁﬂﬁ‘d’"‘?“@fﬁiﬁm ied to conput er
text associ at ed wAt #pplicitien fraziddr cah beed publist@r, of deli@licalBibitdied @fitent fita isyserBre@rds bd waer'sn 7
wher ei Nt he wiiihjress 10 BhoelORa b bl fubldip, is@l b Be RHIGed GEquit® bPubli@lidner S, Wor ds or

par agr apgs. 430. Th&oﬁmgmg.,g&amop,ﬁgmof the preceding clains, including
the step of identi,f £H§gmme 11. The. et h%‘d of .cl gdm 10 wherein

the step of ident | "|°‘°’EY“°“ dmmaﬁrmfs TVEREnt data ' 12. The
met hod of clai m 16* f%‘?‘\’%é’\" °‘?“ﬁ?f I°ﬂﬂ'| Py v dsrived ‘E[S’“‘d’l’ m?’éE’é?'ﬁfldﬁﬁT“f“rf”f Rggource
conput er sy§ts‘é’ﬁll°“’d§t“a DpbigFoeameiaipa cleppent 94 whighopdepigned tofciliagedisqaesmyof elegignic mspreceset hod
of any one ®hblih free meradae endiprmgpo thé Werkd Wide WelrGofngrtium (W3E) BdlourpgDesdiiorshragiovok {(RDF).

recei vinQ, in the A3GoufodphkiamabieadneriEhts Rip20. 1R MuRi Oysiad Rroftically Hansie BPyrigHe

devi ce, thef%ﬁumbmuhmmdsmn@& Adofleptity of the user. 14. The
net hod of any one Quuukutk‘?ugﬁrpﬁ& I”a. ms, including the step of sending,

in the conputer system he conputer software indicative of at
| east the text fi éi°8"‘““1§"°"’1”ffé’°‘1'r‘§f“‘r’r‘cfﬂ°‘fﬁ°d SAGPEOT BesHEes Repes pHst BAF PR Y™,
wher ei n t he eptigsgsuck 4s pangglPrintgrs 3nd sepyert witise @ seitf dafined Protpogls 19lceoperatively hapdirpeer erpotionenith on
t he sur flace theidipage Hien. net hod of any one of the preceding clains, wherein the
sensing devi ce i Nah @oBcorit ilibsEded by O Bf AGEEkLSiaglh AWhHIRASE hokidoRld diheivbrGEustaQs
measuring a%ﬁlcﬁh@s;ahmw% e Réics @akithds SlaMY Eﬁesﬁ?‘urﬂctmx!h%mgﬁ@gpn% 42001 ik ace,

t he ﬁDVenEntcon%g(ﬁg o?méSJ_mnd a vcggr%lbtpg esenunggl Bqnln of X\e cnm né Xut- 1 N

2003 NPX011 rate eril

accel er ati orf%t " lﬁ‘@“é‘esﬂ"é"f‘g‘ &sf"&feo“ﬂ'é‘ "?/t“B‘T °ﬁ'§é’h‘°‘8ﬁx‘f Hfé}"‘%’ﬁlf"f‘ﬁ‘@é“ dogble linerpy
met hod &0 arfyeashie mgocgly wﬂﬁﬂzﬂ' Yerg 49 nop fpetef o et potitic difelingki org ggeneriily cug sharpas gfon as an
gener ati ng rowesnb padigbag inaprobiee f orm of a | ocus of the sensing device in
relation tosithe sisoisammpbnbedeert BatSobEI Ng det ermi ned by ascertai ning

relative displ acemeppefrmgtmaoaﬁ.n&mmgo%m&ﬁm&§mo&hrﬁ:. kfod of claim 17,

V\herelntherelatlve dIS iS. O I.nt.egrat the
accel er gg on W th rérg t{qusclis mr‘FESUhSTbe to Tﬁcnodlecgtpwauon%‘bach uscrs edT%n) ‘);\}glenlgd n t he

accel er & orft ﬁ'é"é%’éﬂ‘i‘f“ﬂg“‘ﬂ%ﬁ“‘@'@ Wil fhare GopEen SRt g %?%"“éf&tdé'f"’é"rwffét@? ybscription
confi gured tiveremsqge! gherefere delivgs focymags styquyrs ipgRdividial ReEipyeYA ROpEas. beyfdeliyessshared poaterit on.
20. The net Ivbiektsoik mdgeyst. one of clainms 1 to 15, wherein elenents are di sposed
on the surface) thie piaGing. it st ORding @ doGial 1Y@ ack Dcupal kodGh Moy 125RNS €
the el ement SheRfnds bact dScuSEGuc, I&iasngwotua,&em ahmge RBRLRRM, b mg;!m%&mr@tglotretb@nsﬁlt ep of
gener at '3?9 tfm'%'nc E@Mn@ﬂ? lQ&'ly 9@&%1 lBXl n%l%& l[sg\% appt 1ca lida&athc sn}‘scnb r"s%.lii)| f emeﬁ 1;[elgvamt he

sensi ng neans | me w i ?‘ng? _

The met hod o?”cf’?“ﬁfaﬁf% "Rfe fséqnsﬁh' geé‘f"é‘r'h‘e‘?’i‘f’“"é‘ﬁ‘@‘“‘&l“é osed on the surface as
a regul ar array of ThefRsgeerver user bespplipatiop P &op alnsP foepbthinsrps: e EGSURDD serys the goptsiensithe Of
claim 20, whesr Hl6. thelyer shierbminte 12 f2dwidd: 3@08 edlicBin seledid fos ti¢ dpplicgonsdr aglvadé isgal | y.
3. The met hodfam@aneh dhdig afpitaoh eerBicdd), Wherei n t he coded data includes the

el ement 85 24. The fELARHentbld amaheqige Gha ko%fy]thctﬂgssa}é%gnam%@ﬂaﬂ B8 JRY enment
data is gen elg f% r?g(gtrap% S Cfell.f; &' tﬁ‘é agghagoa El?ang‘ J]lﬁYl?don tt%g:a[ﬁer lgeaufxla subscnl?mn%s nore motion

sensi ng el enent y gﬁ or contact with
the surface mhlle'Fﬁ@”§§ﬁ§Fﬁ “339W8¥mﬁgpﬁ§@ﬂmTHﬁ &Rvards By @asodsscritipps, inffpding o of
cl ai m 24 whePesils 5¢ jpdhe prgtes binclugss e ielpyent ) ofpisisasishannglnprisefer the pristerde liserge- e

roll erbal | s nmount elethen feyms theptve all@aed vazd IS inthepprticns for umtefagnediousi ng di sposed
subst ant4@l | y W t honge thicla@liciiti dis@ibudke Wi of @e docdfent strubfl@s 81Rd sbvetdbe T seidteEpkinlars2 R the
wherein co Wprémﬁma;% sQ\fers xt%lﬂtta!lsQﬂl V:Qif)us .t.ubsgs 4 g\l: Jhggdlgﬁxl.clls on lﬂildgvu;u SRV AR cl‘QInclL he-
sensing device on the surface, are periodically nmeasure 27. The net hod of
claim 26, wherein the conponents of rotation of the rol lerbal I due to
novenent of 25 the sensing device on the surface are neasured by neans of
roll ers disposed wthin the constraining housing for rotation, the rollers
bei ng configured to be driven by ' contact with the rotating rollerball; or
optical sensing of rotation of the rollerball with respect to the
constrai ni ng housi ng.




28. The nethod of any one of the preceding clains, wherein tEi coded data
is indicative of a plurality -- 30 of positions, in or assoct Y Wk h the
text field. , 29. The nethod of any one of the preceding clains, wherein
the coded data includes a plurality of tags, each of which includes tag
data. 30. Theeegisgod of claim 29, including deriving the peg)qjobdd780si tion
of at least one tag using at |east sone of the at |east one tag's tag data.
35 31. The method of claim 30, wherein the relative position is defined in
relation to one of the group conprising: a plurality of other tags, the
surface, the text field, and a zone associated wth the text field. 32. The
met hod of any one of clainms 29 to 31) -sncl uding deriving an identity of the

text field usin at I?_East sone of the ta% data of at |east one tag. . 33.
The net hod &F" EFAFWHE ?‘"“ﬁh@?“é‘i”ﬁ“ PRSP ORI B9V RS e fETphyRIE Thhe
text field a8 heeabk pcrgpuiag the previonsly reiatepgt dpcymepy sprucpuigy hisaflows Hie pasmsvrert e sdd céniplole g

34. A syst educhrents to theifstabmes, apd it ptiems the mintersd gindlgdocyetthh conput er sof tware runni ng
in a conput @2 SystHeshinkAcrivatorBrotocdt . ~—- ~ <! v ~D SHECT t ~EAJAU

PCT/ AUD0K00575 Re oMl erindVr 3k Zeidhid¥ Aelo 200N E¥Qibds. UL 11 2ing @ form

printed onto a surface, the formincludi ng |mnf ormation rel_fgti ng Lo t he
conputer software, the Surlace favi Ny Coded "GaT S HUPEA Vs odte rarey ieees | o d
rel ating t o PEIFESLAPRSIR Bt PRl FU Y ot ouYrrpes Ths AR ggtdppowsshe GHe{fhesn fg st em
whi ch: receithyes cinpelionpitoedhg dat a and novenent data from a sensing device,

t he i ndi cati ng datThe primdegarinesyda the DYE, @ ndvartaddfessef ek phige dedrér il RGantiling hd perni@ai PRt er
sof t war d0andp sd1ene BaNS BB direadDE B itk ke T B isdt Bas GecenilOMPAIEN Viith B salnblRgeSRO FrinRONAEVi Ce
relative 10 g hOfdlb, ib B3 pHRNSleh) Ge HEMD 68 UiHIRGRD PhAGEIVIPEr at i vely rel ative
tothe text fiel Dnghahalddhy kiSebiilhS dliidndata, BISRtale bigThu RALL: 3! | Y
on sensing at Least SOnME.Of the:coded data and substantially i aneously
generating t'fé S%gﬁ'éﬁ'}fﬁgg Eﬁfétf‘a’?‘“‘i‘“&éﬁ'ﬁ Telph toput lomegit s @ fygerlink df"&?&‘tgi‘%@‘ SR $he

text field, oBe thsgusciedkwricsion IPGhadisy IDsYfsduiicming Vi bBYS. haperod Hdestrded on
rel i ancdSon sprtiationsweheing hermplicatian Tl | nstructi ons associated with the text

fi eld. 35. The Sy%@@e@&veﬁ_&aﬁhé’ﬁeaﬁ)dl RCobtblflind\@rrespofing Gibr @ 60f M P Fepifibulon @rvdr e fOrm
I N T eSPONSE ghdinch Qiokiesl gldGhlly dinidue nfprink QUM 6 m&hemygeﬁmmqqu@g%& e Rperti Geqle@” M
36. .The S.yStcEmdQ CiL g\lsmlg‘ﬂ r44.h chyr;;e(;lhy(rjclu@sgrccardp{hl [?)s%{thefrgnlesl?\r Iurg;[aln 'n;[erhedform
and in which t_’r’]eﬂgrlﬂ%rlv Fr%cl n%smt e ¢0dea dat a at substantial Fy“the sane
time as the ¥8PHS7e TR BRI BER R A hETes P Pohedgrrink it i ng
the stefOof =phefipfiBiofhyrplissen r ecogni ti on on the nmovenent data to generate
conput er text. 38.Thhpelicsipnspresingesof regponge dpaanero facc@dingi torepp@dtiob-@ectiv Idgiir dhd Ghitains a

i ncl udi ng t hiecusdnEp 5 Dffom ai I sdnldC12 QAP 4L Ihe BYHERETThe F2RGHGNIOL ledpGhsitM Yo Bdcurleki®
movenent  datudwj Sock b, oank\n Wtfreq@sihEpide ssdstl NGB .daWn on the surface

by the user. 20 3 3 rel n.t event that the
y ) 9l'he sl;lt;ln% paié/ s§r@e‘? !Ih? &e h%ﬁ!ﬂ{?g:eg l!%a’b:% agﬁnf)agtinél% to tsh§/ Eg Ealgﬁ slcnﬁ:r t& obtain th

editing mmand i s reco ‘pl.ze% er at ] : S ccor dance
with i ndtr uctTEREraEL g)c“? OB R T ThREe ST Py el hyperlink request has expired opig
The syst em dfr2effemi#ppistioar ¢l ai m 39 wherein the editing-comand is sel ected
fromone of the fdhtseradnge groeiocatessipquindaidmyerce and pagd s 150, riumghe noy dldcng psge Ipast | NQ;
and r el ocat iugnppliddon, adikxs: coipBt: @dan@it toGik GuinidataBRBe, D firally3dnd¥ithd Pagsdaripfidntio thévequagh t | NQ
command i S gRpbd ed to conputer text 25 associated with the text field. 42.
The systgyn of claifl SRl i 'od) Al RLELER HGGdh b MR TIAR, 2, ARRL 1 €
to one or more,| gt Lersl wouds or, Bargoraine A The System of fahy one of
claims 34 to 47 "Wherein the Eofsut &f s‘@ PETs dlogtit PRYEPRE TP ABHEY t he
user. 44. THECESSHRYr Bbf etz *Hv#i®- wherein the conputer systemis configured
to identify the usléthe Hgprlinkgiapitgs & usrealippieiirtaliss reghared?) attrithls is sithen thy frbt @age ofver @hdsi M
43) wher ei n tolghe AP Gt BE thShyB:HBKNA dpPical @D 64 ine ekgifi@iodi REQI1V B oblad bt jud ol Gatibve of
an i dent3'5 Y datresokiifig #d € pen lﬂﬁ-dsﬁhﬁy§tm&‘r§s§&ﬁiﬁitm aLp@ca@eﬂ)b Qﬂﬂeu@eﬁ’llﬁ‘l ﬂéld’&& med to
#3) wherel n il GORIUGE w3 b Mhleiio ARUHON Slhed SRlGEAY Ceddl Q0L L o0l @
from storage, ofl, taglgmsenm ng device, the ide £ ty data bein i ndicative of
an identity OF PHE"H%r . 47. The systemof any one of clains 34 to 46,
wher ei n t he Tbnput#FONSENG RERRENTONFBPIOFur ed to send data to the conputer

sof twar e i ndi cat i v¥hend usqiraws @ grgife of dpetpdgeeyith a fieip@k pbn, thd Bn cobimenicgiss B @iake @ theaddigst ONE
of cl ai M0 3dnedpge didter. M VR EibicdifbsuR pdeeXd a phih &@lud pdgs associ ated with a visible

text zone defined ﬂgprintl'eon&}ag &?&ﬁn 61. its own printer ID 62, the page ID 50 and stroke path 1o the page server




49. The system of any one of clainms 34 to 48 which includes the sensing
devi ce. 50. The system of claim49 wherein the sensing device {ANOUJEY at

| east one accel eration nmeasuring AMEND, =D SHEET t pF~J~IU  PCT/ AU0O/ 00575
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accel erati opo@brrdife sensing device as it is used on the spEfac6m00878e
novenment data being generated by periodically sanpling the accel eration of
the sensing device as it is used on the surface. 51. The system of cl ai m 49
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The controlling processor 145 capturcs and decodes location data from tags from the surface via the image
35 sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116, 131 and 143, and handles short-range radio
communication via the radio transceiver 153. It is a medium-performance (~40MHz) general-purpose RISC processor.
The processor 145, digital transceiver components (transceiver controller 153 and baseband circuit 154),
image sensor interface 152, flash memory 147 and 512KB DRAM 148 are integrated in a single controller ASIC. Analog
RF components (RF circuit 155 and RF resonators and inductors 156) are provided in the separate RF chip.
40 The image sensor is a 215x215 pixel CCD (such a sensor is produced by Matsushita Electronic Corporation,
and is described in a paper by Itakura, K T Nobusada, N Okusenya, R Nagayoshi, and M Ozaki, “A imm 50k-Pixel IT
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7. NETPAGE PRINTER DESCRIPTION
71 PRINTER MECHANICS
25 The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figure 11. It prints netpages on

Letter/A4 sized media using duplexed 8%" Memjet™ print engines 602 and 603, as shown in Figures 12 and 12a. It uses a
straight paper path with the paper 604 passing through the duplexed print engines 602 and 603 which print both sides of a
sheet simultaneously, in full color and with full bleed.
An integral binding assembly 605 applies a strip of glue along one edge of each printed sheet, allowing it to
30 adhere to the previous sheet when pressed against it. This creates a final bound document 618 which can range in
thickness from one sheet to several hundred sheets.
The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print engines, has bladders
or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and infrared inks. The cartridge also contains
a micro air filter in a base molding. The micro air filter interfaces with an air pump 638 inside the printer via a hose 639.
35 This provides filtered air to the printheads to prevent ingress of micro particles into the Memjet™ printheads 350 which
might otherwise clog the printhead nozzles. By incorporating the air filter within the cartridge, the operational life of the
filter is effectively linked to the life of the cartridge. The ink cartridge is a fully recyclable product with a capacity for
printing and giuing 3000 pages (1500 sheets).
Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top sheet directly from
40 the media tray past a paper sensor on the first print engine 602 into the duplexed Memjet™ printhead assembly. The two

Memjet™ print engines 602 and 603 are mounted in an opposing in-line sequential configuration along the straight paper
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A variety of network interface modules 625 are provided, each providing a netpage network interface 751 and
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3. The method of any one of the preceding claims, further including the step of receiving, in the
35

computer system, data from storage of the sensing device, the data being indicative of an identity of the user.

14, The method of any one of the preceding claims, including the step of sending, in the computer

system, data (o the computer software indicative of at least the text field.

15. The method of any one of the preceding claims, wherein the text field is associated with a visible
text zone defined on the surface,

40 16.

acceleration measuring device for measuring acceleration of the sensing device as it is used on the surface, the movement

The method of any one of the preceding claims, wherein the sensing device includes at least one
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data being generated by periodically sampling the acceleration of the sensing device as it is used on the surface.
17. The method of any one of claims 1 to 16, further including the _stcp of generating movement data
in the form of a locus of the sensing device in relation to the surface, the locus being determined by ascertaining relative
displacement of the sensing device.
5 18. The method of claim 17, wherein the relative dxsplaccmcnt is obtained by doubly integrating the

accclcratnon with respect to time.
19. The method of claim 16, wherein the acceleration measuring device includes one or more
accelerometers configured to meansure at least two orthogonal components of acceleration.
20. - .. The method of any one of claims 1 to 15, wherein elements are disposed on the surface, the
10 sensing device being configured to periodically sense the elements as it is used on the surface, the method including the

step of generating the movement data by ascertaining relative displacement of the sensing means over time with respect to
at least one of the elements.

21. The method of claim 20, wherein the element are disposed on the surface as a regular array of
dots, lines or other formations.
15 22. The method of claim 20, wherein the elements are disposed on the surface stochastically.
23. The method according to claim 20, wherein the coded data includes the elements.
24, The method of any one of claims 1 to 15, wherein the movement data is gcncmted by ascertaining

relative rotation of one or more motion sensing elements rotatably mounted to the scnsmg device for contact with the
surface while the sensing device is used thereon.

20 25. The method of claim 24 wherein the motion sensing clements include one or more rollerballs
mounted for rotation within a constraining housing disposed substantially within the sensing device.
26, - The method of claim 25, wherein components of rotation-of the rollerball; due-to movement of the- - -

sensing device on the surface, are periodically measured.
27. The method of claim 26, wherein the components of rotation of the rollerball due to movement of
25 the sensing device on the surface are measured by means of;
rollers disposed within the constraining housmg for rotation, the rollers being configured to be driven by
contact with the rotating rollerball; or
optical sensing of rotation of the rollerball with respect to the constraining housing.
28. The method of any one of the preceding claims, wherein the coded data is indicative of a plurality
30 of positions, in or associated with the text field. v
29. The method of any one of the preceding claims, wherein the coded data includes a plurality of
tags, each of which includes tag data.
30. The method of claim 29, including deriving the relative position of at least one tag using at least
some of the at least one tag’s tag data.
35 31 The method of claim 30, wherein the relative position is defined in relation to one of the group
comprising: a plurality of other tags, the surface, the text field, and a zone associated with the text field.
32. The method of any one of claims 29 to 31, including deriving an identity of the text field using at
least some of the tag data of at least one tag. _
33. The method of claim 32, wherein the data from which the identity of the text field is derived is the
40  same in all tags of the same text field.

34. A system for enabling a user to interact with computer software running in a computer system
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utilizing a form printed onto a surface, the form including information relating to the computer software, the surface
having coded data indicative of a text field ralating to the computer software, the system including:
a computer system which:
receives indicating data and movement data from a sensing device, the indicating data indicative
5 of a text ficld relating to the computer software and the movement data indicative of movement of the sensing device
relative to thc form, the sensing device, when placed operatively relative to the text field, generating the indicating data
based at lcasl partially on sensing at least some of the coded data and substantially simultaneously generating the

movement data;
identifies, from the indicating data, the text field, and
10 ) 'I operates the computer software at least partially based on reliance on the movement data and
instructions associated with the text field.
3s. The system of claim 34 including a printer for printing the form in response to receiving, in the
computer system, a request for the form.
36. The system of claim 34 or 35 including a printer for printing the form, and in which the printer
15 prints the coded data at substantially the same time as the form. _
37 The system of any one of claims 34-to 36, including the step of performing text recognition on the
movement data to generate computer text.
38. The system of any one of claims 34 to 37 further including the step of, in the computer system,
recognizing whether the movement data is indicative of a text editing command drawn 01\1 the surface by the user.
20 39. The system of claim 38 wherein, in the event that the editing command is recognized, operating
the computer system in accordance with instructions associated with the editing command.
.40, The system of -claim 38 or claim. 39 -wherein the-editing- command is selected from one of the
following group: strikeout, underlining, cutting , pasting; and relocation.
41. The system of claim 38 or claim 39 wherein the editing command is applied to computér text
25  associated with the text field.
42. The system of claim 38 or claim 39 wherein the editing command is applied to one or more letters,
words or paragraphs.
43. The system of any one of claims 34 to 42, wherein the computer system is configured to identify
the user.
30 : 44, The system of claim 43, wherein the computer system is configured 1o identify the user by using
the movement data.
45, The system of claim 43, wherein the computer system is configured to receive data indicative of
an identity of the user.
' 46. A system according to any one of claims 34 to 43, wherein the computer system is configured to
35 receive identity data from storage of the sensing device, the identity data being indicative of an identity of the user.
47. The system of any one of claims 34 to 46, wherein the computer system is configured to send data
to the computer software indicative of at least the text field.
48. The system of any one of claims 34 to 417, wherein the text field is associated with a visible text
zone defined on the surface.
40 49. The system of any one of claims 34 to 48 which includes the sensing device.
50. The system of claim 49 wherein the sensing device includes at least one acceleration measuring
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measured by means of:

rollers disposed within the constraining housing for rotation, the rollers being configured to be driven by
contact with the rotating rollerball; or

optical sensing of rotation of the rollerball with respect to the constraining housing.

62. The system of any one of claims 34 to 61 wherein the coded data is indicative of a plurality of
30 positions in or associated with the text field.

63. The system of any one of claims 34 to 61, wherein the coded data mcludes a plurality of tags, each
of which includes tag data.
64.

The system of claim 63, wherein the computer system is configured to derive the relative position
of at least one tag using at least some of the tag data of the at least one tag.

35 65. The system of claim 64, wherein the relative position is defined in relauon to one of the following

group: a plurality of other tags, the surface, the text field, and a zone associated with the text ﬁcld

66. The system of any one of claims 62 to 65, where the computer system is configured to derive an

identity of the text field using at least some of the tag data of at least one tag.
67. The system of claim 66, wherein the data from which the identity of the text field is denvcd is the
40  samein all the tags of the same text field.

68. The system of any one of claims 50 to 67 when dependent on claim 49 wherein the sensing device
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